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XACTLY a year ago I was traveling across 
E one of the driest deserts of Iran. On the 
very day when many of you were listen- 
ing to Professor Carl Sauer deliver his presi- 
dential address in Montreal I discovered, by 
chance, a cartoon from an old American maga- 
zine. This showed two camels standing in the 
midst of an equally desolate waste. Their 
conversation forms a fitting introduction to 
my own address on “Water in the Desert.” 
One was saying to the other: “I don’t care 
what people think, I’m thirsty.” 

The files of the Annals are full of presi- 
dential addresses which discuss the philosophy 
of geography. These have properly formed 
the basis for discussion in countless graduate 
seminars. I am sure that few students will 
turn to this year’s paper for I have no brilliant 
ideas or profound advice to offer. In place of 
theory I will turn to practice, and perhaps 
therein is my chief advice: It is high time 
that geographers do something about the 
world rather than merely describing what 
anyone can see. 


LAND AND WATER 

Five years ago, in Washington, I surveyed 
the problem of “Land for 2.4 Billion Neigh- 
bors.”* Already that figure has risen to 2.7. 
It is obvious that the world needs more food, 
but it is not the function of geographers to 
tell how it is to be produced; rather, we are 
concerned with where it may be grown. Not 
much more good land remains unused any- 


“Presidential address given by the Honorary Presi- 
dent of the Association of American Geographers at 
tT apy Annual Meeting, Cincinnati, Ohio, April 3, 
nee George B. Cressey, “Land for 2.4 Billion Neigh- 

ts, Economic Geography, Vol. 29 (1953), pp. 1-9. 





where. It has been my exceptional fortune 
to have seen a little of about 65 countries the 
world around. Nowhere can one find virgin 
prairies similar to those which our ancestors 
plowed in the Mississippi Valley, or empty 
forest lands such as once surrounded Cincin- 
nati. 

All of the presently unused lands have 
something the matter with them. In words 
which some of you have heard me use before, 
they are either too mountainous or too hilly, 
too cold or too hot, too dry or too wet, too 
infertile, or too something or other to be very 
attractive as a home for large numbers of 
people. 

If the exploding population of this planet 
is to feed itself, it seems likely that the largest 
increase in food may be secured through more 
efficient utilization of the presently used bet- 
ter land, rather than by venturing too far into 
the marginal areas (Moscow papers please 
copy ). 

Within our lifetime we have seen the end 
of individual pioneering in the humid lands. 
If we are to look for new areas to be culti- 
vated, shall we turn to the cold, the wet, or 
the dry frontiers? And if there is promise in 
the arid lands, does this lie in additional acre- 
age through dry farming, in new water for 
the desert, or in a more efficient use of the 
presently irrigated land? Whereas my earlier 
study was concerned with land, this paper is 
an examination of water.* 





* See Gilbert White, ed., The Future of Arid Lands 
(Washington, 1956); the Proceedings of the United 
Nations Scientific Conference on the Conservation 
and Utilization of Resources (New York, 1951), Vol- 
ume IV, Water Resources; and the various reports of 
the UNESCO Arid Zone Commission. 
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Fic. 1. Water in the Desert. This alfalfa field near Al Kharj in central Arabia is a reminder of the way Riy: 
in which irrigation canals may transform an arid waste. (G. B. C.) 

wh 
Water is our most neglected asset, more If water is the key to the use of additional wit 
valuable than any of the metals and perhaps land, it is probably better to have too little ( 
even more critical than soil. Too much or too rather than too much. Too much rain, as in ch: 
little creates problems, especially in dry lands. the humid tropics, creates problems of dis- dri 
For the most part water is a renewable re- posal which may be more baffling than the erc 
source, but in many areas we are drawing problem of supply in the dry lands. If we | 
upon reserves which required millenia to ac- are someday to modify the rainfall, there is the 
cumulate. When we pump deep-seated sup- more likelihood of inducing precipitation in | 
plies we may be mining connate water which dry lands than of preventing it in overly wet by 
will never be replenished. areas. an 
The Secretary of the Interior has recently bu 
reported to Congress that the United States DESERT CRITERIA ea 
is now using 250 billion gallons daily. This pl 
is six times the figure in 1900, and it is esti- There are many ways of defining a desert. ni: 
mated that by 1980 the requirements will Drought and scanty vegetation are obvious. ne 
double. From the standpoint of climatology, arid oc 
Even in supposedly humid lands we are lands are generally areas where potential pr 
coming to use supplementary irrigation, as in evapotranspiration exceeds precipitation. A Te 
western New York state where the Barge special category of very dry deserts might be m 

Canal may be more valuable as a source of set up for areas which have experienced 
irrigation water from Lake Erie than for twelve consecutive months without rain. Ww 
commerce. To put it another way, in order To a hydrologist, deserts are areas where ti 
to grow one ton of food on half an acre will topographic depressions fail to be filled to ly 
require something like 4,000 tons of water. overflowing so that drainage is centripetal, or 5] 














Riyadh in Saudi Arabia. (G. B. C.) 


where there are no permanent rivers, or where 
withering streams fail to reach the sea. 

Geologically speaking, dry lands have a 
characteristic morphology, though even in the 
driest areas the land forms show evidence of 
erosion by running water. 

To a soil scientist, aridity is measured by 
the concentration of unleached salts. 

The ecologist recognizes deserts and steppes 
by the association of xerophytic vegetation 
and by the wide spacing of individual plants, 
but it may be well to add that no place on 
earth, outside the polar ice caps, is com- 
pletely lifeless. This botanical concept recog- 
nizes that there is insufficient water for the 
normal needs of vegetation. This may even 
occur with heavy rainfall if the soil is very 
porous. Thus the “Sand Sea” on the top of 
Tengger Volcano in Java is a desert in the 
midst of a rain forest. 

In agricultural terms, arid lands are those 
where crops cannot be grown without irriga- 
tion, while in semiarid lands grazing is usual- 
ly possible but crops can be raised only by 
special techniques of dry farming. 


WATER IN THE DESERT 


Fic. 2. Drought in the Desert. Without water, vegetation dies and animals perish, as in this scene near 


What are the geographic criteria for a 
desert? If we are to regard man as the most 
important item in geography, that is to say 
if geography is at least 51 percent a social 
science, then land use is of major significance. 
To a geographer, arid lands represent a com- 
plex of interactions between many factors: 
climate, ground water, land forms, soils, vege- 
tation, and man’s abuse of the land. 

It is well to stress the fact that deserts are 
not purely environmental situations. Many 
present-day deserts owe some of their desolate 
appearance to human factors. This includes 
the lack of vegetation, the contour of the land, 
and perhaps even the concentration of rain- 
fall and runoff. When a visitor calls at a 
Bedouin tent and is entertained with coffee, 
it may require four dozen desert shrubs for 
the small fire. Thus the area for miles around 
a nomad encampment becomes denuded, and 
any original vegetation may be thoroughly 
erased. 

It is also important to emphasize that sta- 
tistics may be of little value in defining a 
desert. Every year is exceptional. The climate 
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Fic. 3. Oases are islands in the desert, encircled by aridity and made possible by local supplies of water. 
This grove of date palms is in Saudi Arabia. (Courtesy Arabian American Oil Company. ) 


of dry lands is characterized as much by 
variability as by low precipitation. The term 
“semiarid” does not mean 15 inches per year, 
but rather that half the years are dry and half 
are wet. Whereas in humid stations the ex- 
treme range between wet and dry years may 
have a ratio of one to three or four, arid sta- 
tions may have a range of one to ten or 
twenty. Annual averages of 5 inches should 
not be assumed to involve the same fluctua- 
tions as in humid lands. Baghdad and Dahran 
have each received almost their annual aver- 
age in a day. Instead of listing a station as 
having 5 inches, we should describe it as 
receiving 50 inches in a decade. Even this 
may be misleading for there is no assurance 
of 500 inches every century. 

Without waiting for a firm definition, let 
us say that deserts are lands where agriculture 


and settlement are impossible without special 


facilities for securing water. Every geog- 
rapher can recognize a desert when he sees 
one; it is only the gradations and periphery 
which make classification difficult. 

Millions of square miles are dry; here life 
exists only under specialized conditions. How 
large are these areas? At least a quarter of 
the land surface is arid; maybe a third. Along 
the humid borders, and within the dry lands 
where water is available, are many tempting 
possibilities for cultivation. 

Most of Australia is dry, some of it “never 
never” country. The Sahara and the Sudan 
cover much of North Africa, and are matched 
by the Namib and Kalahari deserts in the 
south. Asian deserts reach from the Arabian 
Peninsula across Soviet Middle Asia into 
northern China, and include such nearly rain- 
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WATER IN THE DESERT 


Fic. 4. Oases represent a precarious base for livelihood where bordered by shifting dune sands. This view 


adjoins the palm grove shown in Figure 3. (G. B. C.) 


less areas as the Taklamakan Desert. South 
America has the equally dry Atacama, plus 
the Patagonian steppes. North America, west 
of the 100th meridan includes a succession of 
dry lands, where water is scarce. We often 
forget that the polar areas are physiological 
deserts. 

Deserts do not “stay put.” Instead, they 
expand and contract with fluctuations in cli- 
mate. The Great Wall of China was built to 
set the limits between the wandering nomad 
and the settled agriculturalist, in other words, 
to define the Koeppen “BS” boundary. Yet 
several times since its construction the Mon- 
golian steppe has become subhumid, say 
“Dwa,” and Chinese farmers have pushed a 
hundred miles north of the Wall. In other 
centuries “BS” desert conditions have spread 
far south into the Yellow Plain so that the 
Mongols, perhaps faced with abnormal aridity 
in their homeland, have burst through the 
Wall to overrun interior China. 

The same problem exists in our own semi- 
arid west. This is by nature a short grass area 


suitable for grazing; in years when the steppe 
is momentarily more humid man is tempted to 
bring in the plow. Then when rainfall drops 
off, crops fail and dust blows. 

Man sometimes thinks that he has con- 
quered and pushed back the desert, but time 
may prove otherwise. Witness successive 
settlement and abandonment in the American 
Dust Bowl, and similar shifts along the Soviet 
dry frontier in the steppes of the Ukraine and 
the Lower Volga. 


COMPETITION FOR WATER 


Under ideal hydrographic conditions, a 
geographer may suggest that no drop of rain 
should run off to the sea without having done 
something useful for man; preferably it should 
serve multiple functions. These services may 
represent consumption by man, provision for 
navigation, or the use of water to carry away 
sewage or to generate power. Increasingly 
there is competition between rival demands 
for urban and industrial use as compared with 
irrigation needs. And within the agricultural 
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Fic. 5. Large parts of the world are too dry for normal settlement; here life depends on precarious supplies 
of water. (Courtesy of Focus, Vol. VII, No. 5 [Jan. 1957] published by the American Geographical Society.) 


field there is competition between truck vege- 
tables and field crops. 

There is also competition between upstream 
and downstream users. Egypt needs the Nile, 
but what would happen if the Sudan should 
divert an undue proportion? Similar prob- 
lems in the Indus Basin arise between India 
and Pakistan. The people of Iraq become 
quite excited over proposed irrigation schemes 
along the Euphrates in Syria which might 
subtract large amounts of water now available 
for their use. 

The United States will face a similar prob- 
lem along the Rio Grande when Mexico de- 
mands its share of the water now used on the 
Texas side. There are also problems on the 
Colorado where California’s claim to 5,362,000 
acre-feet is disputed by Arizona, which is 
currently asking the Supreme Court for 
1,500,000 acre-feet. In this lawsuit, pending 
since 1952, California’s claim is based on an 
old Roman code which specifies that “who is 
first in time, is stronger in right”; whereas 
Arizona bases its case on riparian rights. 

Rivers which lie along international bound- 
aries often create problems. Witness the Jor- 
dan River and the irrigation plans of Israel. 

Since much of the Islamic world is arid, it 
is not surprising to find a large body of 


Moslem law on water rights. Thus the 
Koran gives precedence to users upstream who 
have the right to divert as much as they re- 
quire. Such a rule for the Euphrates would 
give priority to Syria over Iraq. 

So much has been written about irrigation 
along the Nile that it may be worth while to 
compare it with the Tigris and Euphrates. 
Conditions in the two basins are not the same. 
Until a century ago, irrigation in Egypt was 
of the field type, with units of several thou- 
sand acres flooded for a month or two. This 
annual inundation dissolved and carried away 
any salt. Today most of the area receives 
perennial irrigation, supplied both from 
canals and wells. This has raised the water 
table, brought deep-seated salt to the surface, 
and has made it necessary to install drainage 
ditches. Whereas the Nile silt is derived 
from fertile top soil in forested headwaters, 
the Tigris and Euphrates derive much of their 
sediment from infertile semiarid lands. The 
floods of the Nile arrive in the fall before the 
planting season, while the Tigris and Euphra- 
tes reach their peak in spring just prior to the 
hot summer. 





*Food and Agriculture Organization of the United 
Nations, “Water Laws in Moslem Countries” (Rome, 
1954). 
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to Fic. 6. The Jordan River, here seen at the Allenby Bridge not far from the Dead Sea, is so small a stream 

ies. that even if used entirely it would irrigate only a limited area. (Courtesy Iraq Petroleum Company. ) 

ne. 

vas Even if desert water is available, there is it when offered. In summer the situation is 

Du the problem of economic utilization. A don- different. While man in a hot desert keeps 

his key or a camel may lift water some tens of his body at an even temperature through the 

ay feet in order to irrigate a field, but when the evaporation of up to 15 quarts of water a day, 

es harvest comes a part of the crop must be set the camel is able to stand a variation in his 

om aside for his food. The deeper the well, the body temperature of as much as 10 degrees F. 

‘er greater the share. At Grand Coulee on the Camels are also able to withstand exceptional 

re, Columbia River, water is lifted 300 feet, and dehydration of the body, twice the percentage 

ge the cost is near the economic limit. Such possible in man. Thus, when thirsty, they 

. —— questions may be the limiting factor may take in 30 to 40 gallons at a time. 

s, along rivers such as the Euphrates in Syria pea 

a where extensive unused ani fringe re ee at eee ee 

: river. The key questions concern the cost of There is a major difference between stream 

ne power and the dependable supply of water. flow in humid and arid lands. In areas of 

- Camels are justly famous for their adjust- abundant rainfall and normal humidity, rivers 
ment to aridity. Where forage plants con- become larger and larger as they flow on- 
tain sufficient amounts of moisture the camel ward to the sea. Both tributaries and inflow 

4 may become completely independent of drink- from ground water add to their volume. 

e, ing water. Camels which have been without Where rivers cross deserts they progressively 
water for two months in winter may refuse lose water by evaporation and by subtraction 
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Fic. 7. Floods on the Tigris are to be partially controlled by this new dam at Samarra which will divert 


surplus water into the Wadi Tharthar depression. (Courtesy Iraq Petroleum Company.) 


for irrigation. Hence desert rivers wither, and 
less water enters the sea than emerges from the 
parent highlands. Since withering rivers are 
also depositing rivers, they tend to flow on a 
low ridge. This simplifies diversion for irriga- 
tion, but also leads to flood hazards. 

So extensive is this loss of water that many 
desert streams never reach the ocean, or even 
a terminal salt lake. This is the case in the 
American Great Basin, in Chinese Sinkiang, 
and the Atacama Desert. We think of rivers 
as carrying fresh water; this is assumed. But 
where withering rivers have lost most of their 
volume, the original chemical load is concen- 
trated in the remaining water. Hence streams 
in Kazakstan flow salty. 

The most extensive oases are found where 
exotic rivers cross arid lands, bringing water 
from distant snow mountains. In this group 
are the Nile, the Amu and Syr Darya, the 


Colorado, the Rio Grande, and the three 
rivers which converge to form the Shatt al 
Arab: the Euphrates, Tigris, and Karun. 

Just as Egypt is “the gift of the Nile,” so 
life in most of Iraq is the product of the 
Tigris and Euphrates. These rivers, rising in 
Turkey, are joined by the Iranian-born Karun 
to form the Shatt al Arab, the river of the 
Arabs.> To the north of Iraq lie the Taurus 
Mountains; on the east are the Zagros. These 
are high mountains with many peaks in ex- 
cess of 10,000 feet. Even in the early summer 
they have a heavy snow cover. Precipitation 
data are inadequate, but the figure exceeds 
40 inches in the mountains as compared with 
5 inches on the plains. 

The entire basin of the Shatt al Arab covers 
808,304 square kilometers. Within it the total 


* See forthcoming article in The Middle East Journal. 
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Baghdad. (Courtesy Iraq Petroleum Company. ) 


annual rainfall amounts to some 325.8 cu- 
bic kilometers. What happens to this water? 
There are no discharge measurements in Tur- 
key or Syria, but when the Tigris, Euphrates, 
and Karun reach their alluvial plains, after 
the last major tributaries are past and before 
much water has been withdrawn for irriga- 
tion, the combined flow amounts to only 90.5 
cubic kilometers. In other words, out of the 
325.8 cubic kilometers received from precipi- 
tation, 235.3 have been lost by evaporation. 
Much of the limited rain which falls in the 
desert never reaches a permanent stream. 
Some seeps into the ground but reappears 
later. 

j Further losses occur downstream. Scores of 
irigation canals take off water. Vast swamps 
near the head of the Persian Gulf soak up as 
much more. Whereas the mean December 
flow past Baghdad is 709 cubic meters per 


Fic. 8. When the Tigris breaks its banks, large areas are inundated. This view is in the outskirts of 


second, or cumecs, 250 miles downstream the 
discharge shrinks to 64 cumecs. In other 
words, nine-tenths has been lost en route. 

Around the junction of the Tigris and 
Euphrates is a large area of swamps and lakes 
known as the Inland Delta. This area has a 
combined intake from the rivers and local 
rainfall of 56 cubic kilometers. Of this total, 
33 are evaporated, while 23 flow on to the 
Shatt al Arab. When the combined flow of 
the three rivers finally enters the Persian 
Gulf, the annual discharge amounts to only 
27 cubic kilometers. 

The water budget of the system, in cubic 
kilometers, thus reads as follows: receipts 
from precipitation: 325.8; losses above the 
delta (largely pre-river evaporation): 235.3; 
losses below the head of the delta (half 
diversion for irrigation and half absorption 
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into swamps, both mostly evaporated): 63.5; 
final discharge into the sea: 27. 

If all of the water which enters Iraq might 
be controlled and properly used, millions of 
desert acres could be cultivated, providing 
food for twice the present population or more. 

These figures from Iraq may be compared 
with data for the Ohio River. The basin of 
the latter is only two-thirds as large but its 
discharge into the Mississippi is ten times as 
great. Virtually all the water flowing past 
Cincinnati reaches the ocean, whereas the 
water passing Baghdad has only a one in 
twenty chance of joining the sea. 

The water budget may be put in another 
way. Most of Iraq has an annual rainfall of 
5 to 10 inches, in comparison with evapotrans- 
piration figures of 50 to 70 inches. To meet 
this deficit, the country imports from Turkey, 
Syria, and Iran enough water to add 6 inches, 
or half an acre-foot, if spread evenly over the 
entire country. Although this doubles the 
available moisture, it is quite inadequate to 


Fic. 9. Salt is a hazard in all irrigated lands, especially in flat areas with poor subsurface drainage where 
a high water table permits capillary action to lift moisture to the surface. This is a view near the Tigris m 


southern Iraq. (G. B. C.) 
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close the gap. Since in any case such an eyen 
spread is impractical, the available water is 
used intensively in irrigated lands below 
Baghdad and Ramadi. 


SALT 


The loss of water through evaporation js 
only a part of the story. Each of these rivers 
carries a chemical load. That in the Tigris 
averages 250 parts per million; the Euphrates 
carries 445 p.p.m. The lowlands of Mesopota- 
mia have long been a subsiding geosyncline, 
often arid and at times partly landlocked, 
The accumulated sediments include large 
amounts of salt, gypsum, anhydrite, and other 
evaporites. Hence the ground water contr- 
bution to the present rivers is abnormally 
saline. 

The usable limits of brackish water depend 
on its chemical composition and on the toler- 
ance of man, animals, and vegetation. Desert 
people can drink water with a chemical con- 
tent of 3,000 parts per million without serious 
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effects, and even up to 5,000 p.p.m. for short 

riods. This compares with American muni- 
cipal water which may have as little as a few 
tens of p.p.m. Cattle can tolerate 9,400 p.p.m., 
and sheep up to 15,600 p.p.m. On the other 
hand, the maximum chemical content for ir- 
rigation is only 740 p.p.m., or 1 ton of salt 
per year per acre-foot of water. 

Even small amounts of alkali and sodium 
carbonate can make water unfit for irrigation 
since they produce a dense impervious layer. 
To remove this it is necessary to add calcium 
sulphate, or gypsum, until the sodium is con- 
verted to soluble sodium sulphate. 

As the Tigris and Euphrates lose water, the 
original chemical load is concentrated in that 
which remains. When the water evaporates 
salts are precipitated. Water losses through 
evaporation on the agricultural lands of Iraq 
are estimated as 37 cubic kilometers. At an 
average concentration of 300 parts per million, 
this means an annual increment of 22,000,000 
metric tons. About a fifth of this is sodium 
chloride, a third gypsum, and the balance 
calcium carbonate. Iraq is thus a vast salt 
factory, perhaps the largest on earth. Billions 
of tons of soluble precipitants await trans- 
port to the sea. Like Lot’s wife, large areas 
have turned to salt. 

This accumulation has proceeded, in one 
region or another, for centuries. As a result 
vast areas have been ruined for agriculture. 
In many places the surface is coated with a 
snow-like efflorescence. Local depressions con- 
tain a crust of precipitants. Elsewhere the 
root zone of the soil contains high percentages 
of salts. 

It was suggested earlier that geographers 
should prepare water budgets; it is equally 
true that there needs to be an accounting for 
salt intake and outgo. Rain water is nearly 
pure but as it enters the ground it takes on a 
chemical load. The longer it remains under- 
ground, especially where it passes through 
ancient evaporites, the higher its salinity. 
Where irrigation water is supplied by streams 
which rise in humid areas, the salt content 
may be low, but where irrigation depends on 
local well water the percentage may be pro- 
hibitive. 

The salt budget begins with an analysis of 
the soil and the ground water, and proceeds 
to the character of the irrigation intake. Cur- 
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rent use is represented by the requirements 
of vegetation and by accumulation due to 
evaporation. The latter is closely related to 
the height of the water table, the permea- 
bility of the soil and the character of the 
surface. 

Finally comes an analysis of the amount 
and composition of the drainage water in 
order to find how much of the chemical load 
has been left behind. Where soils are gaining 
in their salt content, look out. In comparison 
with a saline concentration in the Tigris and 
Euphrates of 250 and 445 p.p.m., respectively, 
the Shatt al Arab in its diminished flow 
averages 746 p.p.m. This does not imply that 
more salt is removed than is brought in; rather 
the reverse, when one considers the relative 
volumes of water. 

The failure to establish a salt budget may 
be illustrated from an ambitious development 
program now under way south of Baghdad, 
known as the Dujaila Project. This lies on the 
flat delta of the Tigris in an area of clay soils. 
Hundreds of miles of canals were dug, and 
it was proposed to irrigate a large area. 
Settlers were brought in, and during the first 
year there were good harvests. With the 
introduction of irrigation, the water table rose 
and some areas became waterlogged. The 
higher water table permitted capillary action 
to raise moisture to the surface where it evapo- 
rated and left behind its chemicals. This 
concentration approached the tolerance limit 
for crops, and yields declined. Within a few 
seasons so much salt had accumulated near 
the surface that parts of the project have been 
abandoned. No soil surveys were conducted 
prior to the inauguration of the project. When 
made later on, it developed that many samples 
carried 3 percent salt in the top 18 inches, 
with some measurements to 17 percent. 

After the Dujaila Project was completed, 
it was recognized that it is just as necessary 
to plan for the removal of water as it is to 
supply it. The total costs had already ap- 
proached economic limits, but to salvage the 
project it was decided to dig drainage ditches. 
These are 4 to 5 feet deep, spaced at intervals 
of 50 yards. Since the land is nearly flat, the 
seepage must be pumped into the nearest 
stream. This drainage water carries from 
5 to 10 percent salt, thus up to three times the 
content of the ocean. The digging of these 
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Fic. 10. Many desert wells are of great antiquity, and in some cases are more than a hundred feet deep. 
The deep grooves around the encircling stones reflect long Bedouin use. (Courtesy Arabian American Oil 


Company. ) 


drainage ditches is not the only expense, for 
they remove 10 percent of the area from culti- 
vation and change farming techniques. 

This failure to deal with salt can be dupli- 
cated elsewhere in many places. An example 
of the 1930's lies in China at the northeast 
bend of the Hwang Ho, in the province of 
Suiyuan, where it was proposed to irrigate 
330,000 acres. The canal system is clearly 
shown on many maps. Within a short time, 
the area became waterlogged and overly 
saline, and was largely abandoned. 

West Pakistan has large areas of irrigated 
land. It was reported in 1957 by John Bell, 
Director of the United States International 
Cooperation Administration, that 50 percent 
of the irrigated area is affected by increasing 
amounts of crop-destroying salt. In the Punjab, 





14,000,000 acres are under irrigation, of which 
3,000,000 acres are badly affected by saliniza- 
tion or waterlogging, of which 1,300,000 acres 
have been withdrawn from cultivation. 

Since most soil salts are soluble, it is quite 
possible to flush out the saline materials, but 
this takes large amounts of water and con- 
siderable time. Such is the result of the failure 
to set up a salt budget. How long before ad- 
ministrators will realize that wise planning is 
impossible without completing the geographic 
inventory. The price of geographic ignorance 
can be very high. (Baghdad papers please 
copy. ) 

SILT 


Without carrying budget accounting too far 
it may be pertinent to add the problem of silt. 
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Fic. 11. Where large amounts of water are to be drawn from desert wells, either for irrigation or to supply 
animals, leather buckets are lifted by donkeys who walk down an inclined plane while pulling a rope. 


(Courtesy Iraq Petroleum Company.) 


Excessive amounts accumulate in irrigation 
canals. Desert rivers usually carry large 
volumes of sediment, particularly in their 
bottom load; this must be kept out of canal 
systems. How much silt is brought into an 
area by the rivers, and from what sources? 
How much is carried to the sea? What hap- 
pens to that left behind? Although much of 
the water of the Tigris and Euphrates is 
diverted into canals, nowhere are there any 
desilting basins. 


GROUND WATER 


Perhaps we have looked at water in the 
desert too much on the surface, and not 
enough from below. Just as plants in arid 
lands grow “upside down,” in that the bulk 
of the plant is below ground for a better 
adjustment to the climate, so ground water 


hydrology may be more important than that 
of surface water. Along with maps of pre- 
cipitation we need three-dimensional maps 
for the contour and composition of under- 
ground waters. Different levels have different 
character, and there is both horizontal and 
vertical circulation. Since we cannot readily 
see or measure water below the surface, we 
often overlook these differences. While this is 
true the world around, the importance and 
complexity of ground water hydrology in- 
creases with aridity. 

Most desert rain never penetrates to the 
water table, often no more than 2 or 3 per- 
cent, depending on soil characteristics and 
the concentration of rainfall. In fact, much 
rain may be evaporated into the thirsty air 
on the way down; one may watch torrents of 
rain descending from high cumulus clouds yet 
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The ruins of Palmyra, in central Syria, include ancient aqueducts and other archaeological evidence 
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that aridity was a problem in Roman times as now. (Courtesy Iraq Petroleum Company.) 


little or none reaches the ground. Much of 
that which does sink into the ground remains 
in the upper few feet, soon to be used by 
plants or lost by evaporation. Only a small 
fraction of the runoff actually reaches the 
nearest permanent stream, perhaps 5 percent. 
The bulk of desert rain disappears through 
evapotranspiration soon after it falls. 

If more of the scanty rainfall could be 
encouraged to sink into the ground, either 
where it falls or down slope through water 
spreading, it would be a major asset since 
such underground storage involves little loss 
through evaporation. In contrast, storage in 
desert reservoirs may involve evaporation 
figures of 50 to 70 inches per year. 

While the total precipitation in a desert is 
low, so much of it quickly returns to the at- 
mosphere that one wonders about the con- 





ventional assumption that desert rain is im- 
ported from some distant ocean. 

Ground water is dangerous if it does not 
move. The essential requirement in dry lands 
is to keep the net movement of soil moisture 
downward. This means progressive leaching 
in contrast to concentration. Whenever rain 
or irrigation water penetrates only a few 
inches into the soil, or where the water table 
is within five feet of the surface, capillary 
action moves moisture upward until it evapo- 
rates. 

Water of suitable irrigation quality can 
rarely be found in a desert where wells de- 
pend on the local rainfall, since desert ground 
water is usually too saline. The few excep- 
tions are where a veneer of fresh water may 
float, unmixed, on top of brackish ground 
water, or where there is a perched water table. 
Overpumping often leads to increasing salin- 
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WATER IN THE DESERT 
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Fic. 13. Ancient Persepolis, founded by Darius five centuries before Christ, lies in the semiarid plains of 


Iran. Cisterns and conduits for water lie beneath the ruins. (Courtesy Iranian Oil Consortium. ) 


ity. Fresh water seeps are sometimes found 
around the margins of sand dunes which rest 
on impervious formations. 

All of this suggests the danger of irrigating 
flat delta lands with their tight soils and poor 
drainage. Canal construction may be easy 
but it may cost more to get rid of the water 
than to bring it in. Instead, irrigation is safer 
on sloping uplands with good subsurface 
drainage conditions, such as alluvial fans or 
erosional plains. Even in deserts these are 
apt to be salt free and have a good soil struc- 
ture. Vast sums have been wasted, the world 
around, in trying to irrigate the wrong soils. 
Some desert soils tend to be alkaline, and if 
the irrigation water adds exchangeable sodium 
itmay reduce their permeability by producing 
a tight impervious layer and so reducing sub- 
surface drainage. 

In place of the conventional surface irriga- 


tion from canals, it may be feasible to arrange 
for subsurface irrigation through a system of 
pipes. This will enable water to be applied 
at the proper depth where capillary action will 
lift moisture to the root zone but will keep 
the surface dry. 


DESERT PROSPECTS 


Have deserts always been deserts, at least 
within historic times? During the past year 
I had the opportunity of visiting many centers 
of ancient culture, such as Babylon, Palmyra, 
and Persepolis. One is indeed impressed by 
the magnificence of these desert ruins, but in 
each case it is clear that water shortages were 
a problem in ancient times, much as now. 
Old aqueducts, cisterns, and kanat systems 
show that the occupants had to face prob- 
lems of aridity not much different from those 
of today. There have surely been fluctuations 
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Most desert lands are too dry for dependable cultivation, but where ground water is near the 


surface, as in this aerial view of a wadi in the Syrian Desert, crops may be raised in favorable years. (G. B.C.) 


in the rainfall, but there is little evidence to 
suggest long-time changes or periodic cycles. 

Ancient irrigation works cover millions of 
acres in Mesopotamia, the Punjab, and North 
Africa. If these were all in simultaneous use, 
they could have supported a vast population. 
What is more likely is that different areas 
represent successive developments. As one 
section became too saline, or its canals too 
filled with silt, or its wells turned brackish, 
or a government became too weak, the region 
was abandoned and virgin soils developed 
elsewhere. Some writers have assumed that 
these ancient civilizations represent a more 
humid climate, but again the evidence is poor. 

It has sometimes been stated that Meso- 
potamia was once a fertile land, with per- 
haps six times its present population. The 
destruction of the vast irrigation system which 
was supposed to have produced this garden 
is blamed on the invading Mongols in the 
eleventh century, and the failure to re-estab- 
lish irrigation is laid at the door of the Otto- 


man Empire later on. Such population fig- 
ures may or may not be true, for there is no 
evidence that the ancient canalized areas 
were all in use at the same time. There is 
considerable evidence to show that salt has 
been an increasing problem. Inscriptions on 
ancient ruins, now amid highly salinized soils, 
make no mention of salt difficulties. Succes- 
sive empires arose in fresh areas where earlier 
irrigation had not ruined the soil, or where 
the salt had been removed by normal leach- 
ing. 

Need deserts always remain deserts? One 
has only to look at the Imperial Valley and 
the many other American oases to find a pat- 
tial answer. Where water is available, the 
desert indeed blossoms as a rose. Perhaps 
it should be pointed out that Biblical refer- 
ences to desert roses really refer to the crocus, 
a plant better adjusted to long periods of 
quiescence and rapid recovery after the rains. 

Few parts of the world are more lifeless or 
impenetrable than the vast sand wastes of the 
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Rub al Khali. Yet last summer I ate fresh 
lettuce and other vegetables there, and en- 
joyed all the luxuries of civilization when I 
visited an oil outpost. In contrast, the poor 
Bedouins who live around the margins of the 
Rub al Khali subsist on milk and a few dates. 

The capital of Saudi Arabia, Riyadh, lies 
along the Wadi Hanifa which rarely carries 
much water. Few large cities have a poorer 
location so far as water is concerned. For- 
tunately, deep wells, diesel pumps, and a new 
pipe line provide a modest supply for this 
artificial oasis. This water, plus the magic of 
oil, is now making it possible for $250,000,000 
worth of handsome buildings to be under 
construction. 

One of the most striking experiences of air 
travel is to pass abruptly from the green of 
an oasis to the brown of the encircling desert. 
This is a knife-edge boundary, whether seen 
from a plane or on foot. Jump across the out- 
ermost irrigation ditch and one passes from 
tich alfalfa to bare sand. Millions of people 
are now raising cotton or citrus fruits where 
once grew cactus or sage brush. Areas which 
once exported a few bales of wool now ship 


WATER IN THE DESERT 


Fic. 15. Modern diesel pumps supply water for irrigated gardens around the city of Riyadh, capital of 
Saudi Arabia. Overpumping often depletes the limited reserves. (G. B. C.) 


trainloads of vegetables. The Sukkar Barrage 
on the Indus has transformed five million 
acres of the Thar Desert into good farm land. 
Perhaps nowhere in the world are so many 
people dependent on irrigation as in West 
Pakistan. 

This year marks the one hundred and tenth 
anniversary of irrigation in the United States. 
On July 24, 1847, the Mormons began culti- 
vation near Salt Lake City. “Having planted 
a few acres, they turned the water from the 
creek upon their little field and gave the soil 
a ‘good soaking.’ This was the beginning of 
their (ultimately) vast and successful system 
of irrigation, since famous throughout the 
world.” Some of the irrigated areas in Utah 
had adequate slope and subsurface drainage, 
but where these were lacking, the land soon 
became waterlogged, and soil salinity devel- 
oped so that much land has already gone out 
of production. 





“Charles Langdon White, “The Agricultural Geog- 
raphy of the Salt Lake Oasis,” Journal of the Scien- 
tific Laboratories, Denison University, Vol. 21 (1925), 
p. 123. 
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Fic. 16. Date palms transpire large amounts of 
moisture which must be replenished by frequent irri- 
gation. This marginal grove in Kuwait is now supplied 
by a diesel pump. (G. B. C.) 


More than twenty million acres in the 
United States now depend on irrigation. This 
includes such new developments as those 
around Ephrata in Washington, where the 
Columbia River water will irrigate a million 
acres now in sagebrush. We are moving 
water from one drainage basin to another, as 
with the Big Thompson Tunnel beneath the 
Colorado Rockies. 

How much further can this transformation 
of the desert be carried? Water holds a large 
part of the answer; both more water and a 
better use of that now available. If all wasted 
runoff could be stored underground or in new 
reservoirs, if evaporation losses could be re- 
duced, if irrigation canals were better lined to 
reduce seepage, and if only the right amount 
of water were applied at just the right time, 
the irrigated land of the world might be 
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doubled and more. Even this would accoyn 
for only a small fraction of all deserts, With 
proper land management, insect control, and 
better seeds, productivity could be greatly 
increased. 

There are some hopes that we may event. 
ally purify sea water at a reasonable cost, but 
even if the ocean were fresh to begin with, 
the cost of pumping it onto desert uplands 
might prove uneconomical. Present costs of 
desalinization are several times as much as 
irrigated lands can afford. Kuwait is able to 
distill two million gallons of sea water a day 
for domestic consumption, but only because 
of free gas. 

Provided that ample supplies of water are 
available at low costs, desert agriculture of. 
fers many advantages. Soils are usually well 
supplied with unleached mineral nutrients, 
Sunshine is abundant, temperatures are gen- 
erally high, and crops may be raised several 
times each year. This is made possible by a 
regulated water supply, especially where just 
the right amounts may be provided at just 
the right time. As a result, values of irrigated 
land are relatively high. 

Land, water, and life in dry lands are in 
delicate balance. Where the dry steppe be- 
comes overgrazed the ensemble of vegetation 
may be so changed that it will require decades 
to recover. The collection of brush and rcots 
for fuel have also denuded large sections. 
Perhaps nowhere in the desert can we photo- 
graph any “natural” vegetation. Vast areas 
of steppe lands have become man-made des- 
erts. 

Where new supplies of water become avail- 
able, life suddenly appears. The Trans Arab- 
ian Pipeline crosses a nearly empty area of 
northern Arabia, one where Bedouins were 
rarely seen. One of the agreements with the 
government was that the pump stations would 
supply water to such nomads and their camels 
as should appear. Two summers later, the 
station at Turaif was called upon to water 
25,000 camels, and for five months the re- 
quirements averaged 10 million gallons 4 
month. Waste water from the pump station 
now irrigates vegetable plots, the only spot 
of green for a hundred miles. 


KANATS 


No account of water in the desert can be 
complete, at least for Southwest Asia and 
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WATER IN THE DESERT 


Fic. 17. The availability of water from deep wells along the Trans Arabian Pipeline has attracted great 


numbers of nomads with their flocks. This encampment is at Badanah. (Courtesy Arabian American Oil 


Company. ) 


North Africa, without reference to the infil- 
tration tunnels known as kanats.? These 
unique irrigation systems are of Persian ori- 
gin, and are also known as karez or foggara. 
Kanats are best developed in Iran, but are 
found from Chinese Sinkiang to the Atlas 
Mountains, and even in the New World, 
where they were introduced by the Spanish, 
who in turn learned the method from the 
Arabs. 

Kanats represent a simple device for bring- 
ing ground water to the surface by gravity. 
They consist of a nearly horizontal tunnel, 
often miles in length, which leads up-slope 
along the radius of an alluvial fan until the 
water table is tapped. At this upper end the 
kanat tunnel may be tens or even hundreds 
of feet below the surface of the ground. In 

"See a forthcoming article by the author in the 
Geographical Review, April 1958. 





order to dig the tunnel, shafts are sunk every 
50 to 100 yards, and the soil is piled around 
the mouth of the shaft in a doughnut-like 
mound. 

While kanat construction is expensive, and 
occasional cleaning is necessary, the water 
flows freely the year around. Thousands of 
villages and large agricultural areas derive 
their sole supply from these kanats. It has 
been estimated that they provide water for 
a third of all the irrigated land in Iran. 
Drilled wells and diesel pumps are gradually 
taking their place, but these tend to exhaust 
ground water reserves faster than they ac- 
cumulate. 


GEOGRAPHIC INVENTORY 

Wise planning calls for a geographic inter- 
pretation of the water budget for each drain- 
age basin, whether in the desert or elsewhere. 
Just as an individual must plan for his finan- 









come, 








Fic. 18. Lines of circular mounds mark the shafts 
which lead to the underground tunnels known as 
kanats. Many shafts are closed to prevent damage 
from occasional rains. This aerial view is west of 


Kirkuk, Iraq. (G. B. C.) 


cial needs, so we should plan for water. This 
must be done in terms of maps as well as sta- 
tistics. Some of us in academic life are ac- 
customed to ten pay checks, leaving an arid 
interval. In desert hydrology, conditions are 
reversed with a few days of income and a 
long, long period of living off the accumula- 
tion—if any. 

A geographic appraisal of the water bal- 
ance should begin with an evaluation of its 
present capital assets. This refers to the 
amount and character of the ground water 
resources. Few deserts are entirely without 
deep-seated reserves, but very often they are 
too saline for crops or man. 

Next comes an estimate as to annual in- 
In humid lands, as with well-estab- 
lished individuals, this is a fairly predictable 
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item but in a desert the rainfall will ya 
within wide limits. How much of the rainfal] 
should ideally be allocated to runoff, to 
ground water storage, or to other uses? Jp. 
dividuals occasionally receive windfalls, ag jn 
the death of a rich aunt; so arid lands have 
phenomenal cloudbursts which bring cata. 
strophic results, perhaps once in a decade or 
once in a century. In both cases the sudden 
income creates problems. 

Normal water needs, such as the require. 
ments for vegetation and evaporation, cor- 
respond to current expenditures in a family, 
Wise people try to live on their income and 
avoid future commitments; so too any sound 
planning for agricultural expansion should 
weigh past realities and not gamble on u- 
certain future assets. If there are occasional 
windfalls, either from the rich aunt or the in- 
frequent cloudburst, a part should be in 
vested either in securities or in ground water 
recharge as a safeguard against the rainless 
years which are sure to come. 

The water budget for an arid region must 
look ahead at least 20 or 30 years; 5 years 
are not enough. Bridges planned only for 
normal river flow will surely be carried away 
by unexpected floods. Long intervals without 
rain are certain to occur but are unpredict- 
able. One’s bank may permit modest over- 
drafts, but when an area is caught with in- 
adequate rain for a series of years, nature 
is inflexible. Without water, vegetation dies 
and man must migrate, turn bandit, receive 
charity, or starve. 

An understanding of water in the desert re- 
quires the cooperation of many disciplines: 
climatology, geomorphology, hydrology, soil 
science, agriculture, and engineering. Much 
of the detailed fact-finding must come from 
such specialties; it is the responsibility of the 
geographer to correlate the data. 

So far ahead as we can see, deserts will re- 
main deserts and water shortages will con- 
tinue. Desert cities will grow, and agricul- 
tural oases expand, but the nomad will still 
find his life precarious. Arid lands have their 
limitations, and man presses against these at 
his peril. The contribution of geography is 
to integrate and weigh all the factors, physi- 
cal and cultural, and to present a total budget 
of assets and liabilities. Wise planning is im- 
possible without a sound geographic inventory. 
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CLIMATOLOGY: COMPLEX, DYNAMIC, AND SYNOPTIC 


ARNOLD COURT 
University of California, Berkeley 


ynamic climatology and synoptic clima- 

D tology are similar terms which have 
heen confused often by persons who did 
not understand the different intentions of 
the originators of these two terms. Com- 
plex climatology is an even older term, little 
ysed although it applies specifically to some 
studies which have been called, erroneously, 
dynamic or synoptic. Origins, definitions, ap- 
plications, and uses of these three aspects of 
modern climatology are offered in this paper. 

Each of these approaches endeavors to con- 
sider the totality of weather, during a short 
time interval, as a unit. Advocates of each 
decry “static” climatology in which the indi- 
vidual elements are treated separately. The 
methods and procedures of these approaches 
differ materially, despite certain similarities 
and parallels. Purpose, however, is the pri- 
mary basis of distinction. Fundamentally, 
each approach is intended for a different 
user, each with different requirements and 
hence demanding three distinct ways of an- 
alyzing meteorological observations. 

This investigation of these three climatic 
methodologies began in a survey of existing 
methods of climatic analysis undertaken as 
part of a study for the RAND Corporation of 
Santa Monica, California. It was resumed in 
hopes of sharpening the definitions in a glos- 
sary of meteorology being prepared by the 
American Meteorological Society, and to com- 
ment upon two papers: one by Hare, attempt- 
ing to draw a distinction between dynamic 
and synoptic climatology,! the other by Gor- 
don, seeking to define the domain of a World 
Meteorological Organization working group 
of which he was chairman.? A preliminary 
version of the present paper was reproduced 
by the RAND Corporation (as its No. P-769, 
22 Nov. 1955) and circulated to nearly a score 
of climatologists throughout the world, in- 
cluding most of those who had originated and 
developed the methods under discussion. 

‘F. Kenneth Hare, “Dynamic and Synoptic Cli- 
matology,” Annals, Association of American Geog- 
raphers, Vol. 45 (1955), pp. 152-162. 

‘ 2 H. Gordon, “Dynamic Climatology,” W.M.O. 
n, Vol. 2 (1953), pp. 121-124. 


Many of their welcome comments have been 
incorporated into the slightly revised version 
presented here. 


COMPLEX CLIMATOLOGY 


Oldest of these three procedures, in name 
if not in origin, is complex climatology, first 
proposed specifically by Federov before a 
Russian scientific meeting in 1921, published 
in Russian in 1923, and expounded in German 
in 1927: a summary and discussion of the Ger- 
man paper appeared in the Monthly Weather 
Review in 1927.* Further details were given 
by Federov in an illuminating pamphlet pub- 
lished by the New Jersey Department of Ag- 
riculture.t Federov continued the develop- 
ment and exposition of complex climatology 
in Russian and in German.’ His chief disci- 
ple, Chubukov, lists 21 works by Federov and 
has continued the applications.® 

Complex climatology is purely objective. 
It uses only the weather observations made at 
a given place, classified into weather types. 





*E. E. Federov, “Das Klima als Wettergesamtheit,” 
Das Wetter, Vol. 44 (1927), pp. 121-128, 145-157; 
condensed translation by Esek S. Nichols, with com- 
ments, “Climate as Totality of the Weather,” Monthly 
Weather Review, Vol. 55 (1927), pp. 401-403. 

*Federov, A Complex Method in Climatology and 
Its Application to Agriculture, Circular No. 207 
(1932), New Jersey Department of Agriculture, 32 


5 Federov, “Beispiel eines Vergleiches der Klimate 
zweier Ortslagen mit Hilfe der komplexen Methode. 
(Sloutzk und Djetskolje Sjela.),” Meteorologische 
Zeitschrift, Vol. 38 (1931), pp. 306-314; “Die Bezie- 
hungen zwischen dem Ernteertrag und der Entwick- 
lungsdauer von Feldpflanzen und der ‘klimatischen’ 
Wettertypen,” Bioklimatische Beiblitter, Vol. 1 
(1934), pp. 166-170; “Feldkultur und Klima, be- 
wertet nach den Methoden der komplexen Klimatol- 
ogie,” Bioklimatische Beiblitter, Vol. 3 (1936), pp. 
16-20; “Die Verbreitung der Wettertypen des Ssuk- 
hoveji in der Ebene des europiiischen Teils der Sowjet 
Union,” Bioklimatische Beiblétter, Vol. 3 (1936), pp. 
128-133. 

*L. A. Chubukov, Kompleksania Klimatologiia 
(Moscow: Akademiia Nauk, 1949), 94 pp.; Novve v 
Uchenii o Klimate (Moscow: Izdavo “Pravda,” 1949), 
24 pp. (Both references from Meteorological Ab- 
stracts and Bibliography, items 4.11-253 and 2.2- 
127, November 1953 and February 1951, respec- 
tively. ) 
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“Tipy Pogody” or “Wettertypus” is “the 
weather of a day, which is characterized by 
established criteria: the values of the meas- 
ured meteorological elements and the notes 
concerning the observations of the various at- 
mospheric phenomena.” Each type is a com- 
bination of all the pertinent elements, “every 
observed element in one type being taken 
within a certain interval of its scale.” 

In practice, complex climatology involves 
two steps. First, the observational record is 
classified into a large number of types, using 
“the smallest gradations and the largest num- 
ber of elements possible.” Then, for any spe- 
cific problem, these rather detailed types are 
combined into a much smaller number of 
groups, “dispensing with some gradations 
and elements for a given purpose.” 

The weather types may refer to an instant, 
or to some time interval “of definite duration, 
preferably short.” Federov used the day, “a 
natural unit of time.” Weather elements con- 
sidered in forming the types (with number 
of gradations in parentheses) were: wind 
direction and variation from night to day 
(26); wind force and variation (20+); mean 
daily temperature (20); temperature ampli- 
tude (8); interdiurnal temperature change 
(5); cloudiness by night and day (7); mean 
relative humidity (6); time of precipitation 
(3); amount of precipitation (10); and oc- 
currence of showers, thunderstorms, and 
white frost (2 each). “In all, 16 elements for 
a season and 22 elements for all seasons are 
introduced.” 

No changes in the basic procedures of com- 
plex climatology, in the quarter century since 
this last exposition in English, are indicated 
in summaries of recent works by the authori- 
tative Meteorological Abstracts and Bibliog- 
raphy. “A thorough exposition of the princi- 
ples and methods of complex climatology as 
presented in previous articles and promul- 
gated by E. E. Federov in 1921” was offered 
by Chubukov. The method was discussed 
anew by Feldman and Chubukov,’ and used 
to define dry wind-drought weather, moder- 
ate drought weather, etc. It was explained 
and illustrated in a climatic textbook for hy- 





7TA. I. Fel’dman and L. A. Chubukov, “Klimat v 
pogodakh,” Priroda, No. 10 (1953), pp. 42-48. (Ref- 
erence from Meteorological Abstracts and Bibliog- 
raphy, item 5.11-190, November 1954.) 
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drometeorologists.* The concepts of complex 
climatology were explained and defended a 
the October, 1954, meeting of the Hamburg 
branch of the German Meteorological Society 
by an East German colleague.® j 

Complex climatology has not taken vey 
elaborate forms outside Russia. An attempt 
along lines similar to those developed inde. 
pendently by Federov was made by Howe, 
Switzer, and Nichols under the direction of 
C. F. Brooks.’ More recent “statistical” cli. 
matology of this type has been restricted to 
combinations of two or, at most, three ele. 
ments. Ceiling-visibility combinations have 
been tabulated by many agencies, and some 
geographical analysis of them has been at. 
tempted.11_ Temperature-wetbulb combina- 
tions were investigated by Allbright.!? Fre. 
quency tabulations of combinations of hourly 
temperature with wetbulb depression and 
with wind speed at 117 stations, 1935-39, com- 
piled by the Weather Bureau for the Ameri- 
can Society of Heating and Ventilating (now 
Air Conditioning) Engineers, have been used 
for several studies,'* but not as many as they 
deserve. 

All these studies can be classified as com- 
plex climatology, as defined by Federov. His 
purely objective approach is concerned with 
simultaneous values of two or more weather 
elements, usually but not necessarily at a 





8S. I. Kostin and T. V. Pokrovskaia, Klimatologiia 
(Leningrad: Gidromet. Izdat., 1953), 426 pp. (Ref- 
erence from Meteorological Abstracts and Bibliog- 
raphy, item 5.11-5, November 1954.) 

*Erwin Pelzl, “Komplex-Klimatologie als witter- 
ungsklimatologische | Untersuchungsmethode,” An- 
nalen der Meteorologie, Vol. 7 (1955/56), pp. 35-38. 

” C, F. Brooks, ed., “Papers on the Relation of the 
Atmosphere to Human Comfort,” Monthly Weather 
Review, Vol. 53 (1925), pp. 423-437. Includes: 
C. F. Brooks, “The Cooling of Man under Various 
Weather Conditions;” E. C. Donnelly, “Human Com- 
fort as a Basis for Classifying Weather;” George F. 
Howe, “The Summer and Winter Weather of Se- 
lected Cities in North America;” E. S$. Nichols, “A 
Classification of Weather Types;” J. Elmer Switzer, 
“Weather Types in the Climates of Mexico, the Canal 
Zone, and Cuba.” 5 

™ Glenn Cunningham, “A Map of Flying Weather, 
Annals, Association of American Geographers, Vol. 42 
(1952), pp. 247-250. 

#J. C. Allbright, Summer Weather Data (Kansas 
City, Kan.: The Marley Co., 1939), 165 pp. 

* Arnold Court, “Temperature Frequencies in the 
United States,” Journal of Meteorology, Vol. 8 (1951), 
pp. 367-380. 
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single place. Complex climatology may be 
defined as: 

Analysis of the climate of a single place, 
or comparison of the climates of two or 
more places, by the relative frequencies of 
various “weather types” or groups of such 
types. Each weather type is defined by the 
simultaneous occurrence within specified 
narrow limits of each of several weather 
elements. In any given system of complex 
climatology, the element-limits for each 
type are fixed, as well as the time period 
to which the typing applies. Different sys- 
tems use different element-limits, and even 
different elements, and may even use dif- 
ferent periods. 

Most of the “objective forecasting” proce- 
dures! developed in recent years are out- 
side the field of complex climatology. Al- 
though they do involve the classifying of 
weather according to the simultaneous oc- 
currence within given limits of various weather 
elements, these elements are not all at one 
place and time. Often they involve such things 
as pressure gradients, dew point “upstream” 
on some pressure surface, and precipitation at 
several places. Most of them are a form of 
synoptic climatology, to be discussed later. 


DYNAMIC CLIMATOLOGY 


Named, defined, and illustrated by Berg- 
eron’ at the 16th general meeting of the Ger- 
man Meteorological Society in Dresden on 
7 Oct. 1929, dynamic climatology has become 
an important method of meteorological re- 
search and analysis—though frequently not 
called by this name. 

“A revival of climatology can be obtained,” 
Bergeron said, “by extending to all latitudes 
and climatic phenomena this consistent man- 
ner of thought,” that is, of statistical treatment 
of stable weather types as complete phenom- 
ena or processes. “This kind of climatology 
may be designated as ‘dynamic, in analogy 
with dynamic meteorology. It could also be 
called ‘synthetic,’ since it treats the totality of 
phenomena instead of individual elements. . . .” 


_ 


at 


; Irving I. Gringorten, “Methods of Objective 
Weather Forecasting,” Advances in Geophysics, Vol. 
2 (1955). pp. 57-92. 
“Tor Bergeron, “Richtlinien einer dynamischen 
atologie,” Meteorologische Zeitschrift, Vol. 47 
(1930), pp. 246-262. 





“To attain a dynamic climatology in the lati- 
tudes of the non-periodic weather changes, 
quasistationary weather types or forms must 
be ‘dissected out’; these must be analyzable 
as well-defined, significant total systems or 
processes, analogous to the monsoons and trade 
winds of the zone of periodic or stable weather. 
Just as in the tropics, these apparently can be 
obtained by means of their characteristic flow 
components.” 

Dynamic climatology, Bergeron said, has 
two parts. First it “should describe the fre- 
quencies and intensities of well-defined sys- 
tems, more or less self-contained dynamically 
and thermodynamically. ... The second basis 
of dynamic climatology is the study of the for- 
mation and thermodynamical method of op- 
eration” of the fronts or principal frontal zones 
of the earth. Most of his paper was devoted to 
a detailed discussion of air mass properties and 
classification; a thermodynamic classification 
(cold or warm) was shown to be preferable to 
a geographic classification (arctic or tropic, 
continental or maritime) for the purposes of 
dynamic climatology. 

“Such a dynamic climatology,” wrote Wil- 
let!® in the first American comment on Berger- 
on’s paper, “is nothing other than the physical 
basis of long-range forecasting.” Its aim is pres- 
entation of the several complete thermody- 
namic units controlling the climate of a region, 
rather than the unrelated distribution of the 
individual meteorological elements. . . . The 
fundamental problem of a dynamic climatol- 
ogy, which aims to present the underlying dy- 
namic and thermodynamic phenomena of the 
atmosphere in their entirety, is to account com- 
pletely for the mean activity of the centers of 
action.” 

In the proposal for a dynamic climatology, 
Chromow saw merely a restatement of the 
ideas advanced nearly a century earlier by 
Dove,’ who considered weather processes in 
terms of continual conflict between southward- 
moving cold air and northward-moving warm 





*® Hurd C. Willett, “Ground Plan of a Dynamic Cli- 
matology,” Monthly Weather Review, Vol. 59 (1931), 
pp. 219-223. (“Meteorology” in title as originally 
published corrected, p. iv, to “Climatology.” ) 

*7§. Chromow, “‘Dynamische Klimatologie’ und 
Dove,” Zeitschrift fiir angewandte Meteorologie, “Das 
Wetter,” Vol. 48 (1931), pp. 312-314; Heinrich 
Wilhelm Dove, Meteorologische Untersuchungen 
(Berlin, 1837), 344 pp. 
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air. Korselt conceded a partial correspond- 
ence,!* but emphasized that Dove did not con- 
sider the thermodynamic and hydrodynamic 
aspect of the various air masses, while such 
energy considerations were paramount in Ber- 
geron’s approach. 

Bergeron’s paper was entitled “Richtlinien 
einer dynamischen Klimatologie,” which means 
the directions, orientations, or guide lines of 
a dynamic climatology. (“Outline,” used in a 
rather poor translation issued, mimeographed, 
by the Weather Bureau around 1940, and 
“Outlines,” used by Conrad and Pollak,’® do 
not have quite the same connotation.) Two 
years later, Hesselberg published “proce- 
dures.”*° These, he said, and Bergeron’s dif- 
fered materially, but “attack the problem from 
different sides and complement each other.” 

“A dynamic climatology,” said Hesselberg, 
“must be concerned with the quantitative ap- 
plication of the laws of hydrodynamics and 
thermodynamics to explain the average state 
and motion. The laws should be used to in- 
vestigate the general circulation and state of 
the atmosphere, as well as the average state 
and motion for shorter time intervals (years, 
months, definite weather periods, etc.).” Hes- 
selberg devoted his paper to establishing hy- 
drodynamic and thermodynamic equations 
that are valid for such mean quantities. 

Almost two decades later, Gido similarly de- 
fined dynamic climatology as “the branch of 
mathematical meteorology which aims at a de- 
duction of the mean properties of the atmos- 
pheric perturbations that are compatible with 
a given mean field of temperature, wind, and 
pressure.”*! 

Clearly, these originators of the term “dy- 
namic climatology” considered it as the clima- 
tology of atmospheric dynamics and thermo- 
dynamics. They sought to describe the general 


‘“E. Korselt, “Noch einmal: ‘“Dynamische KIli- 
matologie und Dove’,” Zeitschrift fiir angewandte 
Meteorologie, “Das Wetter,’ Vol. 49 (1932), pp. 
19-21. 

“Victor Conrad and L. W. Pollak, Methods in 
Climatology (Cambridge, Mass.; Harvard Univ. Press, 
1950), 459 pp. Reference to p. 316. 

” Th. Hesselberg, “Arbeitsmethoden einer dynam- 
ischen Klimatologie,” Beitrége zur Physik der freien 
Atmosphdre, Vol. 19 (1932), pp. 291-305. 

* Antonio Gido, “A New Dynamical Climatology: 
Its Aim and Method,” Geofisica Pura e Applicata, 
Vol. 15 (1949), pp. 114-129, 


circulation of the atmosphere in terms of jts 
various characteristic situations, rather than 
in terms of monthly, seasonal, or annual means 
of pressure, temperature, wind, or precipita. 
tion. In fact, Bergeron declared that “studies 
of the average pressure distribution of a month 
and rainfall totals do not provide a dynamic 
climatology.” 

Bergeron proposed to build this dynamic 
climatology from the frequencies of air masses 
and frontal passages. Hesselberg developed 
modifications of the basic energy formulas of 
meteorology to handle time averages of the 
various elements; Giao extended this approach. 
Willett saw in Bergeron’s dynamic climatology 
the basis for long-range forecasting. None of 
them considered the climate of a specific place, 
or even a region, except insofar as detailed 
local statistics, such as air-mass frequencies or 
pressure sequences, were useful in synthesiz- 
ing the picture of the atmospheric energy. 

Others, however, mistook the means for the 
end. Thus, Church told geographers that “dy- 
namic climatology, in contrast to statistical 
climatology,” offered information on the char- 
acteristics, frequencies, seasonal distributions, 
and deviations from these averages of distinct 
air masses.** The first actual example in the 
“search for a dynamic climatology” involved 
determination of mean temperatures for each 
of 20 “weather types” identified on the daily 
synoptic maps prepared in Hamburg 1919-24 
and Berlin 1925—28;** they were primarily air 
masses, Thraen commented.”* 

The “dynamic study of climate,” for which 
Cannellopoulos published an “introduction, 
concerned not the climate of atmospheric dy- 
namics but rather something else, the dynamic 
effects of climate. He explained that “the dy- 
namic study of climates could contribute to 
exhibiting in a more complete manner the in- 
fluence exerted by the weather upon the de- 





® Phil E. Church, “Dynamic Climatology,” Annals, 
Association of American Geographers, Vol. 24 (1934), 
p. 45 (abstract). 

* Else Nehls, “Das Klima des Ostseegebietes. Ver- 
such einer dynamischen Klimatologie,” Jahrbuch der 
Pommerschen Geographischen Gesellschaft (Greifs- 
wald), Vol. 51/52 (1934), pp. 3-90. 

“Aug. Thraen, “Voraussetzungen einer dynam- 
ischen Klimatologie,” Petermanns [ Geographische] 
Mitteilungen, Vol. 81 (1935), pp. 167-168. 

* George Cannellopoulos, Introduction 4 [étude 
dynamique du climat (Athens, Hestia, 1936). 
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velopment of the animal and vegetal king- 
doms.””* 

Similar approaches have dominated many 
studies containing in their titles the words “dy- 
namic” and “climate.” Thus Trojer’s “Contri- 
bution to a Dynamic Climatology” developed 
a map-pattern classification for the statistical 
treatment of weather-events in the eastern 
Alps2? “Goal of ‘dynamic’ climatology as 
weather-climatology,” he said, “is the treat- 
ment of the totality of all weather-occurrences 
over a given place.” But the goal of the orig- 
inal dynamic climatology was to apply such 
treatment toward the hydrodynamic and ther- 
modynamic explanation of the mean atmos- 
pheric circulation and its variations. The op- 
posite approach, the description or explana- 
tion of local climates in terms of the large-scale 
circulation, taken in many studies, is the field 
of synoptic climatology. 


SYNOPTIC CLIMATOLOGY 


Wartime stresses may be blamed for the in- 
troduction of the term synoptic climatology 
without a clear-cut distinction from dynamic 
climatology. It was coined in 1942 by Jacobs.”* 
With his colleagues in the A.A.F. Weather 
Service, he sought “a synoptic or synchronous 
climatology, that is, a method for breaking 
down the purely fictitious mean climatic pic- 
ture into the actually-occurring weather pat- 
terns of which climate is composed.” A foot- 
note explained: “‘Synoptic’ is used here with 
the meteorologist’s connotation of ‘simultan- 
eous or ‘synchronous’ rather than as defined 
by Webster meaning ‘a general view’ ”. 

This synoptic climatology was developed as 
“aconvenient and practical way of cross-index- 
ing historical synoptic weather information. . . . 
A knowledge of weather conditions as they 
would be expected to occur simultaneously 
over relatively large areas was required. Such 
weather relationships could have been deter- 





*George Cannellopoulos, “Contribution a l'étude 

dynamique du climat,” Comptes Rendus (Paris), Vol. 
202 (1936), pp. 150-151; also, same title, La Mé- 
téorologie, Vol. 1937 (1937), pp. 117-126. 
_* Hans Trojer, “Ein Beitrag zu einer dynamischen 
Klimatologie,” Urania, Vol. 34 (1949), pp. 112-139. 
_ “Woodrow C. Jacobs, “Wartime Developments 
a Applied Climatology,” Meteorological Monographs, 
Vol. 1, No. 1 (1947), 52 pp.; “Synoptic Climatology,” 
Bulletin of the American Meteorological Society, Vol. 
27 (1946), pp. 306-311. 
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mined each time a problem arose by the ma- 
chine summary of large quantities of climatic 
data. But this required the expenditure of 
time, and . . . time was not available.” 

Thus a form of multiple complex climatology 
would have served the purpose best, but for 
lack of time a substitute was developed by 
mixing some synoptic meteorology with some 
dynamic climatology. The result was one of 
several possible ways of attaining a synoptic 
climatology. 

A similar development occurred simulta- 
neously in Great Britain, according to C. S. 
Durst of the Meteorological Office. In a wel- 
come comment on the first draft of the present 
paper, he traced the development since the 
late 1920's, when M. A. Giblett, in charge of 
the meteorological unit for airship develop- 
ment, “was very enthusiastic in inculcating in 
us the idea of describing climate in synoptic 
terms.” He started, and Durst and S. P. Peters 
continued, “a series of reports in which we 
were endeavoring to move from the climatol- 
ogy of the monthly normal to that of the syn- 
optic classification.” 

During the war, British climatic studies 
came to include a section on the “synoptic cli- 
mate,” defined as “a classification of the types 
of weather experienced at the station or region 
and the frequency of their occurrence.””° 

“Synoptic climatology,” Durst continued, 
“was a flower of slow growth. When it took 
shape is hard to say, but certainly it was de- 
veloped in this country and in the United States 
under the demands imposed by the war... . 
What strikes me forcibly is how the method of 
writing climate from synoptic maps has so 
largely fallen into disuse since the war, despite 
the requests from I.C.A.O. and W.M.O. for 
such studies.” 

The British “synoptic climate” was some- 
what more narrative and less numerical than 
the synoptic climatology of Jacobs. His use 
and discussion led to a definition of synoptic 
climatology as: 

Description and analysis of the totality of 
weather at a single place, or over a small 
area, in terms of the properties and motion 
of the atmosphere over and around the place 
or area. 





*”E. Gold, Reports on the Meteorology of a Sta- 
tion or Area, Meteorological Office, Synoptic Instruc- 
tion No. 98, January 1943. 
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The relevant properties and motions are dis- 
played, discussed, and described most conven- 
iently by the synoptic weather map. In gen- 
eral, four different aspects of the weather map 
have been used in the development of synoptic 
climatology. The totality of weather condi- 
tions at a place, or over a small region, is re- 
lated by: 

air-flow climatology to the general direction 
of air movement (surface or aloft) over the 
place; 

pressure-field climatology to the direction 
and distance to the nearest centers of high and 
low pressure, and their intensities and motions; 

air-mass climatology to the frequencies and 
durations of the overlying air masses, classified 
by some standard system; 

map-pattern climatology to the circulation 
type into which the synoptic weather map is 
classified, by some standard system. 

The distinctions made by these terms, and 
the terms themselves (except for air-mass cli- 
matology) have not been used heretofore, so 
far as is known. They are introduced as con- 
venient subdivisions of synoptic climatology, 
as just defined. Theoretically, the same sub- 
divisions could be found in dynamic climatol- 
ogy, but they do not appear to have been used 
in that field and presumably would have little 
value. Hence they are applied here to synoptic 
climatology alone. 

The “map patterns” of the fourth subdivision 
frequently are called “weather types,”*° al- 
though Federov used the same term much 
earlier as the basis of complex climatology. Re- 
cently geographers have discussed “types of 
weather which repeat themselves”*+ and 
“weather types characteristic of various cli- 
matic regions.”*? Because of these diverse con- 
cepts for “weather type,” the more descriptive 


*H. H. Lamb, “Types and Spells of Weather 
Around the Year in the British Isles: Annual Trends, 
Seasonal Structure of the Year, Singularities,” Quar- 
terly Journal of the Royal Meteorological Society, 
Vol. 76 (1950), pp. 393-438. 

“FE. M. Frisby and F. H. W. Green, “Comparison 
of the Regional and Seasonal Frequency of Air 
Masses,” Comptes Rendus, Congrés International de 
Géographie, Lisbonne, 1949, Vol. 2, pp. 307-314; 
F. H. W. Green, “A Few Notes on the Presentation 
of Regional Climatology,” Transactions of the In- 
stitution of British Geographers for 1947, pp. 45—58; 
E. M. Frisby and F. H. W. Green, “Further Notes on 
Comparative Regional Climatology,” Transactions of 
the Institution of British Geographers for 1949, pp. 
141-151. 


term “map pattern” is used here for this branch 
of synoptic climatology. 

Air-flow climatology is by far the oldest form 
of climatic analysis. Many peoples character. 
ize the winds from various directions by the 
weather which they “bring,” be it rain, heat, 
cold, or mosquitoes. Early in the 19th century 
as soon as systematic weather observations had 
accumulated in sufficient quantity, the ayer. 
ages and frequencies of various weather ele. 
ments, singly and in combinations, were com. 
puted for the winds of the eight points. The 
first wind rose diagram was not one of wind 
frequencies, but of the average barometric 
pressure associated with each wind direction 

The leading German meteorologist of the 
middle 19th century, Dove, considered wind 
direction as the clue to all meteorological prob- 
lems. For half a century wind roses of all 
sorts—baric, thermic, nephic, pluvic, ete— 
were computed assiduously, fitted by Fourier 
series, and discussed at length. 

Pressure-field climatology became possible 
when synoptic meteorology developed in the 
last half of the 19th century. Képpen grouped 
two years of morning observations at St. Pet- 
ersburg into six classes, depending on the pres- 
sure distribution: whether the station was on 
an isobar which was straight, cyclonic, or anti- 
cyclonic, or was in the center of a low, high, 
or in an indeterminate situation.** Hilde- 
brandsson studied the weather around cy- 
clones and anticyclones, assumed to be radially 
symmetrical, by tabulating the daily weather 
for Uppsala according to the distance and di- 
rection from it to the high or low pressure 
center.®® 





** Wesley Calef, “Weather Types as a Method of 
Analysis and Description of Climate,” Annals, As- 
sociation of American Geographers, Vol. 43 (1953), 
p. 160 (abstract). 

* [Leopold] von Buch, “Ueber die Bewegungen 
des Barometers zu Berlin” and “Ueber barometrische 
Wind-Rosen.” Abhandlungen der kéniglichen Akad- 
emie der Wissenschaften in Berlin, 1818-1819 (1820), 
pp. 83-102, 103-110. 

“Wladimir Képpen, “Uber die Abhiangigkeit des 
klimatischen Charakters der Winde von ihrem Ur- 
sprunge,” Reportorium fiir Meteorologie, Vol. 4, No. 
4 (1874), 15 pp. 

*H. H. Hildebrandsson, “Sur la distribution des 
éléments météorologiques autour des minima et des 
maxima barométriques,” Nova Acta Regiae Societatis 
Scientiarium Upsaliensis, series 3, Vol. 12, No. 6 
(1883), 31 pp. 
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Ward urged climatic analysis in terms of 
“velone units.”"** Henry lamented that “it 
would also be a great help to the better under- 
standing of seasonal variations in the weather 
if the usual statistics of temperature and rain- 
fall distribution, amount of cloudiness, etc., 
were classified and arranged according to the 
several types of weather that prevail in the 
United States.”*? Although these types were 
simply cyclonic and anticyclonic, Leighly in- 
dicated that Henry “could not give his presen- 
tation the form he desired, but he did what he 
could... by describing in synoptic terms and 
by illustrative weather maps the synoptic sit- 
uations that are responsible for spells of typical 
and atypical weather. . . . Henry's appeal for 
a synoptic climatology had no perceptible ef- 
fect.”* 

Air-mass concepts were applied to climatic 
analyses even before Bergeron’s persuasive 
outline of their suitability for dynamic clima- 
tology. Geiger studied the detailed air mass 
characteristics causing a spotty thunderstorm 
pattern in southwest Germany on 16 May 
1926.3 In the first paper to be entitled “air 
mass climatology,” Dinies tabulated the fre- 
quency of occurrence, and average tempera- 
ture, of each of eight air masses at Frankfurt.*° 

An extensive literature has developed in air- 
mass climatology, despite the impossibility of 
any objective, unequivocal scheme of air-mass 
classification. An excellent survey of its de- 
velopment and potentialities has been given by 
Durst without, however, using any specific 
name.*' His arguments in favor of air-mass 


“Robert de C. Ward, “Suggestions Concerning a 
More Rational Treatment of Climatology,” Report of 
the 8th International Geographical Congress, 58th 
Cong., 3rd Sess., House Doc. 460 (Washington, 
1904), pp. 277-293. 

* Alfred Judson Henry, Climatology of the United 
States. U.S. Weather Bureau, Bulletin Q, 1906, 1012 
pp. Reference to p. 81. 

*John Leighly, “Climatology,” Chap. 14, pp. 335- 

361, of American Geography, Inventory and Prospect 
(Syracuse University Press for Association of Ameri- 
can Geographers, 1954), p. 343. 
* Rudolf Geiger, “Beispiel eines Luftkérperkampfes 
in seiner Abhiingigkeit von der Gelindergestaltung,” 
Beitrége zur Physik der freien Atmosphiire, Vol. 16 
(1929), pp. 57-75. 

“Erwin Dinies, “Luftkérper-Klimatologie,” Aus 
dem Archiv der deutschen Seewarte, Vol. 50, No. 6 
(1932), 21 pp. 

“C.S. Durst, “Climate—the Synthesis of Weather,” 
Compendium of Meteorology (Boston: American Me- 
teorological Society, 1951), pp. 967-975. 
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climatology are chiefly that it provides an “ex- 
planation of climate as a physical and dynamic 
phenomenon.” Another eminent British cli- 
matologist recently rejoiced that meteorology 
is returning from mathematical dynamics to 
the more basic concepts of air masses and tra- 
jectories; “the essence of air mass climatology 
is that the wind brings the weather.”*? 

Most applications of air-mass and air-flow 
climatology have been meteorological, empha- 
sizing the properties and modifications of the 
air masses rather than the local weather that 
they cause. Others are largely geographical, 
explaining regional climates in terms of air 
masses and general directions of flow. Rela- 
tively few papers have applied such methods 
to the United States.** 

Map-pattern climatology relates surface 
weather conditions within an area to the gen- 
eral pressure and flow patterns over a much 
larger region. This change in scale is a major 
difference between it and the other subdivi- 
sions of synoptic climatology, which do not 
consider conditions much beyond the bound- 
ary of the area of interest. 

The general flow patterns are classified into 
many types for each region. In the most de- 
tailed and most used classification of this sort, 
the region is nearly one quarter of the northern 
hemisphere, corresponding to the domain of 
one of the major troughs or ridges of the upper 
level hemispheric circulation. This system, 





“A. Austin Miller, “Air Mass Climatology,” Ge- 
ography, Vol. 38 (1953), pp. 55-67. 

*H. Landsberg, “Airmass Climate for Central 
Pennsylvania,” Gerlands Beitrége ziir Geophysik, Vol. 
51 (1937), pp. 278-285; Arch C. Gerlach, “Dis- 
tribution of Air-mass Types and Frequency of 
Change in the Western United States during 1937- 
38,” Monthly Weather Review, Vol. 66 (1938), pp. 
376-377; John R. Borchert, “The Climate of the Cen- 
tral North American Grassland,” Annals, Association 
of American Geographers, Vol. 40 (1950), pp. 1-39; 
“Regional Differences in the World Atmospheric 
Circulation,” Ibid., Vol. 43 (1953), pp. 14-26; Pho- 
tios P. Karapiperis, “The Climate of Blue Hill Ac- 
cording to Air Masses and Winds,” Harvard Meteor- 
ological Studies, No. 9 (1951), 105 pp.; Dieter H. 
Brunnschweiler, “Geographic Distribution of Air 
Masses in North America,” Vierteljahrsschrift der 
Naturforschenden Gesellschaft in Ziirich, Vol. 97 
(1952), pp. 42-49; “Toward a Classification of Cli- 
mates on an Aerosomatic Basis,” Annals, Association 
of American Geographers, Vol. 45 (1955), p. 172 
(abstract). 

















developed over a quarter-century by Baur,** 
recognizes at least 25 kinds of “Grosswetter- 
lagen” for Europe (they form 17 major types, 
the rest being subtypes), and 16 for the North 
Atlantic. 

In the system of “three-day” weather patterns 
originated by Krick and refined by Elliott,*® 
the corresponding regions are only half as 
large, covering 45° of longitude; for each re- 
gion some 20 or 30 different “types” or patterns 
are used. For each system, tabulations have 
been made of the weather to be expected from 
each “type”; the Krick-Elliott tabulation was 
for departures of average temperature and 
pressure from “normal.” 

Each system has been used for studies in 
synoptic climatology. Each day’s northern 
hemisphere synoptic map since 1899 has been 
typed in the Krick-Elliott system for North 
America, and also for the North Atlantic and 
Europe. The European catalog, prepared by 
International Meteorological Consultant Serv- 
ices of London, used 22 basic types, disting- 
uished by color: red for zonal, green for meri- 
dional, blue for mixed. 

The Baur catalog is even longer. Each day 
since 1881 has been assigned to one of the 
standard “types” for western and central Eu- 
rope, so that studies for various places can 
have a common basis.** This catalog has been 
used for various forms of synoptic climatol- 


ogy.** 





“Franz Baur, “Extended-range Weather Forecast- 
ing,” Compendium of Meteorology (Boston: Ameri- 
can Meteorological Society, 1951), pp. 814-833. 

“Robert D. Elliott, “Extended-range Forecasting 
by Weather Types,” Compendium of Meteorology 
(Boston: American Meteorological Society, 1951), 
pp. 834-840. 

“Paul Hess and Helmuth Brezowsky, “Katalog der 
Grosswetterlagen Europas,” Berichte des Deutschen 
Wetterdienstes in der U. S. Zone, No. 33 (1952), 
39 pp. 

“K. Birger, “Uber die Temperaturen der Gross- 
wetterlagen,” Berichte des Deutschen Wetterdienstes 
in der U. S. Zone, No. 42 (1952), pp. 146-154; Irma 
Bleibaum, “Studien zur Meteorologie der siidlichen 
Rhén,” Berichte des Deutschen Wetterdienstes, Vol. 
1, No. 4 (1953), 15 pp.; M. Bider, “Statistische 
Untersuchungen iiber die Hagelhiufigkeit in der 
Schweiz und ihre Beziehungen zur Grosswetterlage,” 
Archiv fiir Meteorologie, Geophysik, und Bioklima- 
tologie, Serie B, Vol. 6 (1954), pp. 66-90; O. Essen- 
wanger, “Zur Hiufigkeitsanalyse von Grosswetter- 
lagen,” Meteorologische Rundschau, Vol. 8 (1955), 
pp. 55-56; Hans Maede, “Die Regenwetterlagen an 
der siidlichen Ostseekiiste,” Abhandlungen, Meteor- 
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Synthesis of all four of these methods was 
attained in the development of what Jacobs 
called “synoptic climatology.” The “purely ob. 
jective form of map classification—one made 
on the basis of air flow at the gradient level"_ 
involved classifying each daily weather map, 
for each “homogeneous” area of something like 
100,000 square miles, according to 

a. direction of gradient flow over area; 

b. gradient wind speed; 

c. curvature of isobars over area (cyclonic 

or anticyclonic); 

d. air mass type over area. 

For each map so classified, all weather data 
for each station in the area were summarized 
“with respect to flow type, speed of flow, char- 
acter of flow, and air mass type.” The resulting 
frequency tables for each element or group of 
elements, for each station, were then used 
for detailed planning of military operations, 
chiefly aerial. In the final years of World War 
II, several studies were prepared by this stand- 
ardized procedure, but no subsequent examp- 
les of its use have been published. Apparently, 
with some time available for such studies, the 
needed information can be obtained by ma- 
chine summarization in the form of multiple 
complex climatology; an air route study by two 
of Jacobs’ assistants is of this type, although 
entitled “synoptic-climatological.”** 

Objective forecasting is “the use of the syn- 
optic-climatic method for weather forecast- 
ing,”*® but properly this applies only to meth- 
ods with a physical basis or rationale. Another 
class of objective methods, as emphasized in 
Gringorten’s able review, is purely empirical. 
It uses numerical rather than physical rela- 
tionships between predictors and predictand. 

The distinction between physical objective 
forecasting and synoptic climatology seems to 
be disappearing. At one time a weather fore- 
cast was a more or less definite statement of 
the sequence of weather expected to occur dur- 





ologischer und Hydrologischer Dienst, Deutsche 
Demokratische Republik, No. 30 (1954), 121 pp. 
also in Zeitschrift fiir Meteorologie, Vol. 7 (1953), 
pp. 48-57, 65-73, 117-123, 129-146. 

“*N. W. Manos and W. L. Molo, “A Technique for 
a Synoptic-Climatological Study of an Air Route, 
Bulletin of the American Meteorological Society, Vol. 
29 (1948), pp. 401-407. 

“ Helmut E. Landsberg and Woodrow C. Jacobs, 
“Applied Climatology,” Compendium of Meteorology 
(Boston: American Meteorological Society, 1951), 
pp. 976-992. 
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ing a coming period of hours, days, or even 
weeks or months. Now most forecasts for more 
than a day or two deal only with the departures 
of conditions from average, and even some 
short-term objective forecasts are estimates of 
the probabilities of various weather events 
rather than predictions of an exact sequence. 
These forecasting procedures are indeed ap- 
plied synoptic climatology if they are based 
on physical and dynamic relationships between 
the general state and motion of the atmosphere 
and the ensuing weather events. 

Empirical objective forecasting, however, is 
not a part of synoptic climatology. Perhaps it 
is a part of an “empirical climatology,” which 
finds statistical relationships between different 
sets of weather events, without their explana- 
tion or justification. Meteorological literature 
abounds with examples of empirical “tele-con- 
nections”; a few subsequently have been shown 
to have physical basis, others are unexplained, 
but many turn out to be fortuitous and not sig- 
nificant when additional observations are con- 
sidered. 

Synoptic climatology is acclaimed by its ad- 
vocates as explaining the climate, as making 
climatology alive and “dynamic’—in the non- 
technical sense. Its purpose, therefore, is some- 
thing more than “to specify, for a given state 
of the atmospheric circulation, the probability 
of occurrence of values of a climatic element at 
a point in the region,” as Friedman declared.*° 
His empirical objective forecasting procedure 
predicts morning temperatures and 24-hour 
precipitation from a 16-term linear combina- 
tion of orthogonal polynomials. These poly- 
nomials are claimed to represent the pressure 
pattern over the United States and Southern 
Canada “to a satisfactory degree,” but no de- 
tails are given; the method, developed by 
Wadsworth, was presented eight years ago in 
a military report not available to the public. 

While Friedman’s equations may be an ef- 
fective forecasting tool (they were not pre- 
sented in sufficient detail for independent eval- 
uation ), they certainly do not explain the local 
weather or climate. Their only physical basis 
is that weather must be dependent on the pres- 
sure field somehow, but just how is hidden in- 
side a digital computer. The corresponding 

“Don G. Friedman, “Specification of Temperature 
and Precipitation in Terms of Circulation Patterns,” 
Journal of Meteorology, Vol. 12 (1955), pp. 428-435. 
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“empirical influence functions” of a closely 
parallel study,®! published simultaneously, ad- 
mittedly may not have physical interpretation. 

Despite Friedman’s intention of “basing a 
synoptic climatology on the broader-scale fea- 
tures of the atmospheric circulation,” he has 
instead based an empirical climatology on 
mathematical manipulation rather than phys- 
ical features. Perhaps his empirical regression 
functions will lead to discovery of new physi- 
cal relations and principles, as Hare and T. F. 
Malone (private discussion ) believe. At pres- 
ent, however, they hardly provide the synoptic 
climatology sought by von Buch, Dove, Kép- 
pen, Hildebrandsson, Ward, Henry, and others, 
named by Jacobs and Gold, and advocated by 
Durst, Miller, Leighly, Hare and many, many 
more. 


DISTINCTIONS 


In introducing a new term, Jacobs did not 
distinguish between his synoptic or synchron- 
ous climatology and Bergeron’s established 
dynamic or synthetic climatology; nor, for that 
matter, did he cite any related discussions. 
Only two serious efforts to differentiate be- 
tween synoptic and dynamic climatology seem 
to have been made. 

F. Kenneth Hare, a wartime military cli- 
matologist in England who is now chairman of 
the Department of Geography at McGill Uni- 
versity, until recently considered the two terms 
as synonymous. Once he explained dynamic 
climatology as “the explanatory description of 
climate in terms of air-mass and frontal phe- 
nomena, the movement of depressions and anti- 
cyclones or, in short, in terms of the general 
atmospheric circulation of the region. . . . The 
dynamic climatologist seeks . . . to render de- 
scription vivid and comprehensive by basing it 
upon a dynamic analysis of the processes in- 
volved. Recent American writers have some- 
times used the term ‘synoptic climatology’ for 
the same subject.”®? 

A few years later, his lively and excellent 
book defined dynamic climatology as “the ex- 
planatory description of climates in terms of 





® Robert M. White and William C. Palson, Jr., “On 
the Forecasting Possibilities of Empirical Influence 
Functions,” Journal of Meteorology, Vol. 12 (1955), 
pp. 478-485. 

"F, Kenneth Hare, “Dynamic Climatology in Ge- 
ographic Studies,” Revue Canadienne de Géographie, 
Vol. 2 (1948), pp. 9-16. 
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the circulation or disturbances of the atmos- 
phere.”®* Elsewhere he referred to “dynamic 
climatology, where the ideas of the modern 
weather analyst are put to good use in explain- 
ing regional climates.” 

A couple of years later he declared “The term 
dynamic climatology was coined, 20 years ago, 
by Tor Bergeron to denote the explanation of 
climate according to the effects of atmospheric 
circulation. In recent years more and more em- 
phasis has been placed on the explanation of 
world climates in these terms . . .”>4 

More recently, in discussing “some of the 
methods whereby the climatological record is 
being put into a shape more valuable to the 
meteorologist and the regional geographer,” 
Hare distinguished between “dynamic and syn- 
optic climatology, closely related and rapidly 
developing fields. . .. The former is broader in 
scale, being in effect a regional or global syn- 
thesis of daily circulation types. Synoptic cli- 
matology, on the other hand, deals specifically 
with regions small enough for the recognized 
circulation types to be interpreted in terms of 
the ordinary weather elements. The former 
was conceived intellectually as a method of 
illuminating the study of world climates; the 
latter came into being as an empirical method 
of meeting operational needs.”®® 

The second attempt at a distinction was by 
the “Working Group for Dynamic Climatol- 
ogy” established by Resolution 4 of the W.M.O. 
Commission on Climatology at Washington, 
D.C., during March of 1953. It was “to survey 
... the field of dynamic climatology.” To de- 
fine the scope of its task, the chairman drafted 
an article which, after revision and approval 
by the group, proposed three definitions of dy- 
namic climatology, as: 

“the climatology of dynamic meteorology. 

“the study and analysis of knowledge de- 

rived from the treatment, by statistical 
methods, of populations of quantities, ob- 





“Hare, “The Restless Atmosphere” (London: 
Hutchinson’s University Library, 1953), 192 pp. 

™ Hare, “Weather and Climate,” Chap. 4, pp. 58— 
83, of “Geography of the Northlands,” George H. T. 
Kimble and Dorothy Good, eds., American Geo- 
graphical Society Special Publication No. 32 (New 
York: Wiley, 1954), 534 pp. References to pp. 58— 
59. 

* Hare, “Dynamic and Synoptic Climatology,” An- 
nals, Association of American Geographers, Vol. 45 
(1955), pp. 152-162. 
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served or computed, in the field of dynamic 
meteorology;” these quantities included 
velocity, momentum, energy, convergence, 
divergence, and vorticity. 

“the dynamic or physical interpretation or 
explanation of the contemporary climatic 
patterns and the changes of shorter or 
longer period which take place in these 
patterns.”® 

Comments aroused by the article, and fur. 
ther deliberations by the Working Group, were 
incorporated into the chairman’s report (dated 
1 May 1954, mimeographed; summarized in an 
annual report ).** It indicates that some mem- 
bers thought “it may be difficult and undesir. 
able at this stage to draw a rigid line of demar. 
cation between these two branches of climatol- 
ogy,” dynamic and synoptic. Among the uses 
of dynamic climatology listed were long-range 
forecasting and a classification of climates “to 
make climatic patterns intelligible in terms of 
dynamic weather activity rather than plant 
life,” which the present discussion indicates to 
be more properly the field of synoptic clima- 
tology. 

The final definition of dynamic climatology 
(according to a personal letter dated 10 Sep- 
tember 1955 from Mr. Gordon) was revised 
slightly and 

forwarded to the W.M.O. Secretariat for official 
inclusion in the Universal Decimal Classification. This 
reads as follows: 

Dynamic Climatology is the statistical collation and 
study of observed elements or derived parameters of 
the atmosphere, particularly in relation to the physical 
and dynamical explanation or interpretation, either of 
the contemporary climate patterns with their anomal- 
ous fluctuations or of the long-term climate changes 
and trends. 

By specifying dynamical explanation as a 
major but not exclusive purpose, this definition 
obscures the basic distinction between dy- 
namic, synoptic, complex, and even “empirical” 
climatology. Complex climatology is also the 
“statistical collation of observed elements” by 
themselves, usually for a single place. “Em- 
pirical” climatology is the “statistical collation 
of observed elements or derived parameters of 
the atmosphere,” when it is specifically the col- 
lation of observed elements at one place with 





* A. H. Gordon, “Dynamic Climatology,” W.M.O. 
Bulletin, Vol. 2 (1953), pp. 121-124. 

* W(orld) M(eteorological) O(rganization), An- 
nual Report, 1954. W.M.O. No. 41, RP. 18. Ref- 
erence to sec. 6.3.18. 
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derived parameters at another, without physi- 
cal or dynamical explanation. Synoptic clima- 
tology is “statistical collation of observed ele- 
ments” as related to “the contemporary cli- 
mate patterns” of the atmosphere. 

One important distinction to be made is in 
the direction of the relationship sought by the 
“cllation”: dynamic climatology generalizes 
from local observations to the energy processes 
of the entire atmosphere, while synoptic cli- 
matology particularizes from the atmospheric 
circulation to local weather. 

In correspondence in which he concurred in 
the distinctions drawn in the present paper, 
Mr. Gordon recalled his earlier definition: “Dy- 
namic climatology refers to the study of the 
application of climatological data to large- 
scale dynamical problems involving the gen- 
eral circulation of the atmosphere.”®* 

He felt that “I did, in fact, originally see the 
light of true dynamic climatology and recog- 
nized its essential premises; but . . . later lost 
the way, partly perhaps in an attempt to find 
a compromise solution on behalf of the advo- 
cates of both dynamic and synoptic climatol- 
ogy. 

Many other meteorologists, climatologists, 
and geographers have been similarly confused. 
Much of the confusion comes from considering 
only method, and not purpose. 


CONCLUSION 


Purpose and use are the best criteria for 
distinguishing the various forms of modern 
climatic analysis. 

Complex climatology is the preferred form 
of analysis and presentation of climatic infor- 
mation for practical applications. It is intended 
for the military planner, agriculturist, design- 
ing engineer, vacationer, or sales manager. It 
presents the observed frequencies of those spe- 
cific combinations of weather conditions which 
are important to the problem at hand. These 
combinations must be selected from considera- 
tion of the problem, and differ from one prob- 
lem to the next, from aircraft operations to 
tomato cultivation, from air-conditioning to 
golfing. 

Dynamic climatology is essentially for the 


_ 


“AL HL Gordon, “Development of Modern Tech- 
nique in Marine Meteorology,” Meteorological Mag- 
azine, Vol. 80 (1951), pp. 78-83. 


research meteorologist. It describes and ex- 
plains the atmospheric circulation over a large 
part, if not all, of the earth, in terms of the 
available sources and transformations of en- 
ergy. For this description and explanation, a 
description of the totality of weather is needed 
for each of the several homogeneous areas of 
the large region under consideration. This 
smaller-scale description is obtained most con- 
veniently in terms of air-mass characteristics, 
frequencies, and successions—but studies of 
these properties do not, of themselves, consti- 
tute dynamic climatology. 

Synoptic climatology is, in most cases, for 
the climatologist himself, and for the physical 
geographer and the forecasting meteorologist. 
It describes the totality of weather resulting 
from, or at least physically related to, some as- 
pect of the atmospheric circulation, as con- 
veniently portrayed on a synoptic weather map. 
It is the essence of an “explanatory-descriptive” 
system of climatology, providing “understand- 
ing of cause and effect” and “the possibility 
of predicting phenomena from limited infor- 
mation,” as Strahler put it.°® 

Thus synoptic climatology may supplement 
the tabulations of complex climatology, or even 
be used to provide estimated frequencies of 
weather conditions for a place without ade- 
quate observations. Likewise, the tabulations 
of complex climatology may be used in the 
computations of dynamic climatology, as when 
the progress of anticyclogenesis is studied in 
terms of the frequencies of periods of clear sky 
with little wind. 

Despite these many combined uses, the dis- 
tinctions between the three procedures are real 
and valid. Dr. Helmut Landsberg, Director of 
the Weather Bureau's Office of Climatology, 
in commenting on the earlier draft of this pa- 
per, admitted he had “found it very difficult 
to give the term dynamic climatology a pre- 
cise meaning.” He felt it was generally the 
opposite of “static climatology,” and thus he 
“would particularly include the areas of air 
mass climatology and synoptic climatology as 
a subdivision of dynamic climatology.” 

Certainly this view is shared by others, as 
has been indicated at the end of the discussion 
of dynamic climatology. But it was not the 


® Arthur N. Strahler, “Empirical and Explanatory 
Methods in Physical Geography,” The Professional 
Geographer, Vol. 6 (1954), pp. 4-8. 








136 ARNOLD CouRT June 


concept of the originators of dynamic clima- 
tology, and the developments of the ensuing 
quarter-century have indicated two distinct 
forms of climatic investigation. Perhaps the 














historical discussion presented here has helped 
to clarify these distinctions, and to formulate 
better definitions and understanding of com. 
plex, dynamic, and synoptic climatology, 
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THE SPATIAL STRUCTURE OF AGRICULTURAL ACTIVITIES' 





WILLIAM L. GARRISON AND DUANE F. MARBLE 
University of Washington 


EMBERS of the geographic profession 
N have long been concerned with the 
spatial structure of human activities and 
have produced an extensive body of litera- 
ture dealing with agriculture in general.” 
These geographic studies of the spatial struc- 
ture of agriculture have made a significant 
number of concepts available to the research 
worker, but nowhere does there appear any 
explicit proof of one of the basic theorems, 
namely: that for every spatial location there 
is some jointly optimum intensity of land use, 
type of land use, and group of markets, the 
selection of which by the agricultural en- 
trepreneur leads to spatially ordered patterns 
of land use. 

This paper presents rigorous examinations 
of proofs of the existence theorem stated 
above. The establishment of a rigorous proof 
of this theorem provides an important link 
in the development of concepts pertaining 
to the spatial structure of agriculture. 

The establishment of a rigorous proof of the 
existerice theorem provides a second important 
contribution by spelling out the context of in- 
formation and concepts within which the 
theorem holds. The context within which the 
theorem may be proved provides a guide to 

*We are especially indebted to Dr. Patrick Suppes 
of the Institute for Advanced Study in the Behavioral 
Sciences for his assistance to Mr. Marble in a pre- 
liminary formulation of the proof of the linear case 
presented in this paper. Others who have given 
valuable assistance are Dr. Joseph D. Phillips of 
Idaho State College, Mr. Gustav Ranis of Yale Uni- 
versity, Mr. Robert Wright of the Boeing Airplane 
Company, Dr. M. E. Marts of the University of 
Washington, and Dr. Richard B. Maffei of the Mas- 
sachusetts Institute of Technology. Many persons 
also contributed by commenting on a paper, “The 
Effect on Agriculture of Changes in Transportation,” 
unpublished manuscript read by W. L. Garrison at 
the 1954 meetings of the Association of Pacific Coast 
Geographers and by commenting on a study by 
Duane F. Marble, “The Spatial Structure of the Farm 
Business” (unpublished M.A. thesis, Department of 
Geography, University of Washington, 1956). 

* Extensive bibliographies relating to geographic 
— of agriculture may be found in: Harold H. 
McCarty, “Agricultural Geography,” in P. E. James 
and C. F. Jones, eds., American Geography: Inven- 
tory and Prospect (Syracuse University Press, 1954). 


those variables pertinent to taxonomic and 
process oriented studies of agricultural areas.* 


STATEMENT OF THE PROBLEM 


Each entrepreneur engaged in agricultural 
operations must make a series of decisions 
over time involving several complex elements. 
The farm operator must decide, in reference 
to his particular location, (a) what crop or 
crop combination should be grown, (b) how 
intensively the chosen crop mix should be 
cultivated (i.e., what level of capital and 
labor inputs should be chosen), and (c) at 
what market or group of markets the resultant 
production should be sold.* It is assumed 
here that the entrepreneur makes that de- 
cision which will permit him to maximize his 
net return (ie., rent); the solution which 
permits the most efficient attainment of this 
goal will be defined here as the optimum 
solution. The proof of its existence is the 
subject of the following study. 

The techniques utilized, for the most part 
set theory, axiomatic structures, and differen- 
tial calculus, were selected because they have 
proved to be the most efficient analytical 
tools available for theoretical maximization 
problems of this general nature.® 





*An existence theorem does just what is implied 
by the term. In the present case, proof of the exist- 
ence theorem would show that a spatial structure 
may exist and this is the premise on which many 
presently available studies are based. The role of 
existence theorems in research is stated in E. Bright 
Wilson, Jr., An Introduction to Scientific Research 
(New York: McGraw-Hill, 1952), pp. 306-307. 

* An important approach to these decisions is given 
by Bernard Bowlen and Earl O. Heady, Optimum 
Combinations of Crops at Particular Locations, Iowa 
State College Experiment Station, Bull. 426, 1955. 
A statement of the farmer’s decision problems may 
be found in William L. Garrison’s The Benefits of 
Rural Roads to Rural Property (Seattle: Washington 
State Council for Highway Research, 1956), p. 96. 

5 An introduction to most of the tools used in the 
ensuing discussion is available in W. L. Duren, Jr., 
et al., Universal Mathematics, Part II: Structures in 
Sets (New Orleans: Tulane University Book Store, 
1955). Axiomatic methods have been discussed by 
Hans Netterberg, “On Axiomatic Theories in Sociol- 
ogy,” in Paul F. Lazarsfeld and Morris Rosenberg, 
eds., The Language of Social Research (Glencoe: 
The Free Press, 1955), pp. 533-540. 
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GENERAL BACKGROUND 


While it is not a function of this study to 
review all the theories relating to agricultural 
location, some brief comments upon those 
from which the general conceptual scheme 
has arisen will serve to orient the following 
analysis. 

Some two hundred years ago an Italian, 
Giovanni Vico, put forth the then radical 
idea that human society was not just a ran- 
dom collection of rather remarkable happen- 
ings, but was in actuality an ordered and 
lawful structure.6 Over a hundred years 
passed before this concept was extended to 
the examination of the spatial organization of 
human activities. 

The first writer to make space an explicit 
“dimension of a theoretical structure of agri- 
culture was a German, Johann Heinrich von 
Thiinen.’ In his model the rent (i.e., net 
profit) derived from any particular agricul- 
tural land use is a function of the linear dis- 
tance from a central market. Different land 
uses have different rent-distance relationships 
and hence, at any given point in space, dif- 
fering abilities to bid for the available land. 
The basic notion is that the form of agri- 
cultural land use which produces the greatest 
rent will make the highest bid for the land 
and thus displace all other uses. Thiinen 
concluded from this that, under the limiting 
assumptions implicit in his model, a series of 
belts or rings of different agricultural land uses 
would form around the single central market, 
with the intensity of cultivation decreasing 
with increasing distance from the market. 

While the theoretical system proposed by 
Thiinen represented a great advance over any 
previous work, in certain respects it was quite 
crude and unarticulated. Several authors at- 
tempted to develop the spatial aspects of this 
model further, but their work contributed to 





® Giovanni Vico, Principles of a New Science Deal- 
ing with the Nature of Nations . . ., cited in Edmund 
Wilson, To the Finland Station (New York: Harcourt- 
Brace and Co., 1940). 

*J. H. von Thiinen, Der Isolierte Staat in Bezie- 
hung auf Landwirtschaft und Nationalékonomie, trans- 
lated in part in W. K. Kapp and L. L. Kapp, eds., 
Readings in Economics (New York: Barnes and 
Noble, 1949). See also Richard Krzymowski, 
“Graphic Presentation of Thiinen’s Theory of In- 
tensity,” Journal of Farm Economics, Vol. 10 (1928), 
pp. 461-482. 
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the clarification of certain minor poink 
rather than to producing any significant aq. 
vances in basic theory.® a 
Recently, an American, Edgar S. Dunn, jy. 
proposed an equilibrium system for the apy. 
cultural segment of the ecoocmy te Ges 
space was considered as an explicit variable! 
The equilibrium system is largely Non-opera- 
tional; however, the remainder of his wor 
provides what is perhaps the most_complete 
development of a Thiinen type system aval 
able*today. Dunn discusses the effect of re. 
laxing certain of Thiinen’s original limiting 
assumptions, but in a non-rigorous manner, 
Upon completion of his study he concludes 
that when the limiting restrictions are relaxed: 
The simplicity of land-use patterns is destroyed 
once and for all. However, this does not mean that 
order and system are destroyed. It means that the 
order imposed by the economic influence of dis- 
tance takes on increasingly complex forms . . . [and] 
although its mathematical expression becomes more 
complex, such a solution remains within the limits 
of the tool.” 
Other recent work in the United States 
has shown the close_relationship between 


industrial location theory and agricultural 





location theory.'! Isard pointed out one minor 
difference: that is, industrial location theory 
deals mainly with one and only one product, 
while a set of products must be considered 
in agricultural location theory.’* It might 





* Explicit recognition of the spatial aspects of the 
von Thiinen model is made in August Lésch, The 
Economics of Location, translated by W. H. Wog- 
lom and W. F. Stolper (New Haven: Yale University 
Press, 1954); E. T. Benedict, H. Stippler, and M. R. 
Benedict, Theodor Brinkmann’s Economics of the 
Farm Business (Berkeley: University of California 
Press, 1935); and Edgar S. Dunn, Jr., “The Equilib- 
rium of Land-Use Patterns in Agriculture,” doctoral 
dissertation, Harvard University, 1952, published as 
The Location of Agricultural Production (Gainesville: 
University of Florida Press, 1955). Other aspects of 
von Thiinen’s model are treated by Arthur H. Leigh, 
“Von Thiinen’s Theory of Distribution and the Ad- 
vent of Marginal Analysis,” Journal of Political Econ- 
omy, Vol. 54 (1946), pp. 481-502. 

*The Location of Agricultural Production, op. ct. 

” Tbid., pp. 92-93. 

" Ibid., pp. 86-92, and Walter Isard, “Distance 
Inputs and the Space Economy: Part I: The Con- 
ceptual Framework,” Quarterly Journal of Economics, 
Vol. 62 (1951), pp. 181-198. 

* Walter Isard, “A General Location Principle of 
an Optimum Space-Economy,” Econometrica, Vol. 20 
(1952), pp. 406-430. 
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also be added here that the costs of trans- 
porting raw materials, which are so important 
in industrial location, are usually equated to 
yero in theories dealing with agricultural 
location. “ 

FORMULATION OF THE MODEL 


Essential to the rigorous development of 
any theory relating to the real world is the 
construction of a model or analogue of that 
portion of the real world under investigation. 
Through operations on this model the research 
worker is able to attempt investigations whose 
nature would render them extremely difficult 
without the aid of this convenient abstrac- 
tion. In this section a logical model of the 
farm business is constructed utilizing the de- 
vices of axiomatic structures and set theory. 


Construction Techniques 


The use of an axiomatic structure provides 
what is perhaps the most satisfactory form 
of model. Construction here in the axiomatic 
form follows common practice, namely: 

(A) A priori assumptions from other the- 
ories and disciplines are explicitly stated. 
While the research worker is committed at 
all times to use clear, well-defined models, 
there is no concomitant commitment on his 
part to start from the beginnings of the 
discipline. 

(B) The primitive notions of the theory are 
set forth. These notions represent certain 
ideas which must remain undefined in the 
model, but about which the researcher has 
sharp intuitive ideas. (The notion of space 
in geographic thinking might be put forth as 
a simple example. ) 

(C) The individual axioms are formulated 
using only the primitive notions and notions 
from the theories assumed under (A) above. 
In general, the axioms are chosen so that they 
do not contradict what is known to be true, 
and so that they are consistent and inde- 
pendent. 

(D) Theorems (i.e., statements which are 


__ 


An interesting exception to this statement is pro- 
vided by the inner ring of Thiinen’s original model. 
The outer boundary of this ring is defined as being 
at a distance from the central market such that the 
shipment of manure from the town to the farm is 
no longer economically feasible. 


logical consequences of the axiom system) 
are stated and rigorous proofs put forth. 

Models constructed in this manner have 
been found to have many virtues. For ex- 
ample, the axiomatic structure permits the 
user readily to make the distinction between 
statements which define terms and _ those 
statements which merely specify relationships 
between things which are independently de- 
fined. While the technique of forcing the 
reader to decide just how certain statements 
are intended is sometimes useful as a ped- 
agogical device, its utilization in theory de- 
velopment is highly questionable.'* The axio- 
matic form also provides the researcher with 
a means of locating strategic research prob- 
lems. At any state of development of the 
model it should always be clear just which 
portions of the theory are proved and which 
parts are still unverified. The user of the 
model is also presented with a limited area 
in which he can locate the source of the failure 
of a particular hypothesis to meet empirical 
tests. While many other advantages may be 
claimed for the axiomatic form, it is felt that 
these few examples well illustrate its use- 
fulness.15 


Limiting Assumptions 


Most previous studies of the spatial aspects 
of agriculture have included, either implicitly 
or explicitly, three major limiting assumptions: 

(A) That a state of perfect competition 
exists within the system: that is, the indi- 
vidual entrepreneur is unable to influence 
either the level of prices received or the 
level of prices paid because of the relatively 
small size of his operation and the large 
number of competing operators. 

(B) That the farm operator makes his de- 
cisions in the light of complete information: 
that is, he is at all times completely informed 
regarding the physical and economic charac- 
teristics of the situation in which he moves. 

(C) That the geographic area upon which 
all farm operations take place is an unbounded 
plain of uniform fertility, and with a transport 





* An excellent example of an attempt to examine 
a famous classical theory in the light of modern con- 
cepts of theory construction may be found in Kings- 
ley Davis, “Malthus and the Theory of Population,” 
in Lazarsfeld and Rosenberg, op. cit., pp. 540-553. 

A more extended discussion of these and other 
points may be found in Netterberg, op. cit. 
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system which permits every point on the 
plain to have direct and unlimited access to 
a single central market place. 

The first two limiting assumptions will be 
retained in the model to be constructed here, 
but the third will be drastically modified. 
It is assumed here that the farm operator 
must consider not one, but a large set of 
markets, and that variations in fertility from 
one location to another may be allowed for 
by associating with each farm unit and crop 
a yield function which, in the light of the 
particular fertility conditions existing at that 
location, reflects the quantitative relationship 
existing between intensity of cultivation and 
resultant yield. All distances in the model are 
considered to be measured over the most 
direct routing of a transport system which 
may, and in most cases does, discriminate 
between locations. This modification is pos- 
sible because the present analysis is directed 
toward the individual farm business rather 
than toward an aggregative or industry level 
solution. 

Since the objective is to construct a system 
of abstractions which corresponds in some 
meaningful way to a certain aspect of the 
real world (i., the farm business), any 
modification of the limiting assumptions in 
the direction of greater correspondence with 
reality may be considered desirable. Since 
the modified third assumption seems to pre- 
sent a more accurate picture of the real world 
than the unmodified case, it is possible to 
conclude that the limiting assumptions of 
the present study are to some unknown ex- 


tent “better” than those of previous studies. - 


Definitions and Primitive Notions 


Definitions 
R* —the set of all positive real numbers 
R**—the set of all non-negative numbers 


Primitive notions 
C—a finite set of crops 
M—a finite set of markets 
d —a real valued function defined on M; 
d(m) is the distance of market m from 
the farm unit 
y —a function defined on C x R*; for ce C 
and xe R*, y(c,x) is the yield of crop 
c when x units of “at-site” inputs (i.e., 
capital and labor) are employed in the 
production of the crop 
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a —a function defined on C x R®*; for o¢¢ 
and xeR®*, a(c,x) is the production 
cost of one unit of crop c when x units 
of at-site inputs are directly employed 
by the farm operator 

p —a function defined on C x M; for oe. 
and me M, p(c,m) is the price of one 
unit of crop c delivered at market m 

t —a function defined on C x R**; for e¢¢ 
and d(m)e« R**, t(c, d[m]) is the cost 
of transporting one unit of crop c one 
mile when the producing farm unit is 
d(m) miles from the market. 


Axiom System 


Upon the basis of the above notions, the 
following definition is made: A system 
<C, M, d, y, a, p, t> is a simple_optimal 
location system if and only if the~second 
derivative of all functions exists and the fol- 
lowing axioms hold: 

Al for every.c « C, and me M, p(c,m) 20 

A2 for every m e M, d(m) 20 

A3 for every c « C, and x e R®, y(c¢x) 20 

A4 for every c « C, and x « R®, a(c,x) 20 

A5 for every c e C, and d(m) 2 0, t(cd 

[m]) 20 
The preceding five axioms serve to exclude 
the possibility of negative prices, distances, 
yields, and costs appearing in the system. It 
is also necessary to describe explicitly the 
form of the various functions (Fig. 1). 
A6 for every ce C, y(c) is strictly increas- 
ing 
A7 for every ceC, y'(c) is a constant 
function 
A8 for every ce C, a(c) is strictly increas- 
ing 
AQ for every ceC, a’(c) is a constant 
function 

Al0 for every ceC, t(c) is a strictly de- 

creasing function 

All for every ceC, t' (c) is a weakly in- 

creasing function’ 

Axioms six through nine are unrealistic_in 
that they call for constant marginal yields 
and costs. In the real world variable marginal 





Empirical verification of this form of the trans- 
port cost function may be found in C. N. Phillips, 
“Economics and Developments to Expect in Trans- 
porting Energy,” Edison Electric Institute Bulletin, 
Vol. 21 (1953), p. 273, and in Edgar M. Hoover, 
The Location of Economic Activity (New York: 
McGraw-Hill Book Co., 1948), pp. 19-21. 
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costs and yields are often observed, and it is 
proposed to set up an alternate set of axioms 
which will describe the desired non-linear 
cost and yield functions (Fig. 2). 
AT® for every ceC, y'(c) is strictly de- 
creasing 
A9* for every ceC, a’(c) is weakly in- 
creasing 
If these two axioms are inserted in the model 
in place of the corresponding linear functions, 
the more realistic non-linear case is obtained. 


The Rent Function 


From the above axiom, the rent received 
from the operations of the farm business will 
be defined as: 

R(c¢m,x) = y(c¢x) [p(em) - a(x) - 
t(¢,d(m)) + d(m)]. 

In other words, net return is equated to the 
gross return, [y(c,x) * p(c,m)], less production 
costs, [y(¢,x * a(c,x)], and transport costs to 


market, [y(c,x) + t(c,d (m) ) -d (m)]. 


EXISTENCE THEOREMS 


It will now be shown that for every loca- 


Yield = 
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Fic. 2. Yield and Production Cost Functions for the Non-linear Case. 


Distance == 
Transport Cost Function 


i Fic. 1. Yield, Production Cost, and Transport Cost Functions for the Linear Case. 


tion there exists some combination of crops, 
intensities of cultivation, and markets which 
will permit the agricultural entrepreneur to 
maximize the rent function defined above; 
that is, that there exists a cj«C, mje M, and 
x, > 0 such that, 

R(c;, m;, Xi) = max max max R(c,m,x). 

ceCmeMx20 


Heuristic Argument** 


The agricultural entrepreneur attempting 
to maximize his rent function may be thought 
of as making a choice among the elements 
of a three-dimensional matrix having the 
dimensions: crops by markets by intensities 
of cultivation. (This matrix will hereafter be 
referred to as the “choice matrix.”) The en- 
trepreneur’s choice matrix is finite in the two 
dimensions crops by markets and is infinite 
with reference to intensities; therefore the 
element representing the optimuin choice 





**“A heuristic argument is an exploratory thinking 
process, not necessarily strictly logical, which seeks 
to discover a logical procedure for solving the prob- 
lem,” Universal Mathematics, op. cit., pp. viii-18. 
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(i.e., the maximum rent level) cannot be 
found in any finite length of time. 

If the infinite dimension, intensity, could 
be shown to have a maximum, the operator’s 
choice matrix would become finite in the two 
dimensions crops by markets, and then could 
be solved by inspection within a finite time 
period. 

It follows that the proper strategy to use 
in proving the existence theorems is to show 
that a maximum exists for 


§(max max R[c,m] ); 
8x 
the desired proof will then follow directly. 





Proof in the Linear Case 


Let “k” be equal to the per unit market 
price discounted for transportation costs, then 
for some cjeC, and mye M: 


R(x) = ky(x) — y(x)a(x) (1) 


The marginal rent function is obtained by 
taking the first derivative of equation (1) with 
respect to x: 


R’(x) = ky’'(x) - y(x)a"(x) - a(x)y'(x) (2) 


From axioms seven and nine it is evident that 
a’'(x) is a constant (hereafter known as a) 


y'(x) is a constant (hereafter known as 8) 


With this information equation (2) may be 
reformulated as: 


R'(x) = Bk-ay(x)-fa(x) (3) 


At the point where the rent is a maximum, 
equation (3) will be equal to zero. The sec- 
ond derivative of the rent function is then 
obtained by finding the derivative of equation 
(3) with respect to x: 


R’(x) =0-aB-O-aB-O=-20B (4) 
Since it is known from the axiom system that 
a and £ are always positive, it follows that the 
second derivative is at all times negative and 
hence a relative maximum exists for x. It 
then follows directly that a maximum must 
exist for the rent function. 

Since an optimum level of intensity exists, 
it becomes appropriate to attempt to dis- 
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cover what relationship, if any, exists between 
intensity and location. This is accomplished 
by solving equation (2) for x. 

From axioms six through nine, it is appar- 
ent that a(x) has the general form ax + 4, 
and that y(x) has the general form gx + g,, If 
these general forms are substituted in equa- 
tion (2) we obtain: 


R’(x) = Bk - aBx — a8, — aBx - a8, =0 (5) 
Solving equation (5) for x, we obtain: 


k-af,.- 
oS Bao (6) 


It seems reasonable to assume that even 
when no crop is grown the land may be sub- 
ject to certain fixed charges such as taxes 
(i.e., ag ~ 0), and that if there is no input of 
at-site factors there is no crop output (ie, 
Bo = 0). With the addition of these restric. 
tions, equation (6) reduces to: 





_ k-a 


Equation (7) states that the optimum level. 
of intensity is directly proportional to the dif- 
ference between the local price and the fixed 
charges on the land, and inversely propor- 
tional to twice the marginal production cost. 
Since local price varies in an inverse fashion 
with distance from market, intensity of culti- 
vation will also vary inversely with this dis- 
tance, in the special case where all ass are 
equal. 


x 





The Non-linear Case 


The first proof of the existence of an opti- 
mum level of intensity utilized certain as- 
sumptions regarding the linearity of the yield 
and production cost functions. The problem 
becomes more difficult of solution when the 
more general non-linear case is considered. If 
axioms A7*® and AQ* are substituted for 
axioms A7 and AQ, the required non-linear 
case is obtained. 

Setting equation (2) equal to zero, the gen- 
eral second derivative with respect to x is: 


R’(x) = ky’(x) — 2a’(x)y’(x) — y(x)a”(x) 
—a(x)y’(x) (8) 

Collecting terms, equation (8) becomes: 

R"(x) = [k -a(x)] y"(x) - 

2 a’(x)y'(x) — y(x)a"(x) (9) 
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Yield = 
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oO 
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Intensity —o«~ 








Ist Derivative: - y'(x) 


2nd Derivative: - y"(x) 














© Production Cost => 


Yield ears 


0 
Ist Derivative: - a'(x) 


. 2nd Derivative: - a"(x) 


Fic. 3. Derivatives of the Yield and Production Cost Functions for the Non-linear Case. 


The terms [-2a’(x)y’(x)], [-y(x)a”(x)], 
and y"(x) are by definition always negative 
(Fig. 3). Hence in order to insure that R” (x) 
is always negative, the limiting restric- 
tion [k - a(x)]>0 must always be in effect. 
This means that any level of intensity which 
causes the cost of production to exceed or 
equal gross profits is not a solution. If this 
restriction is in effect then an optimum level 
of intensity exists and it follows that the choice 
matrix in this case is finite in two dimensions, 
and hence can be solved in some finite length 
of time. 

The above proof of the existence theorem in 
the non-linear case completes the general 
proof of the theorem. While it is not feasible 
to give an exact definition of x in the non- 
linear case, the property of x which character- 
izes the set of all possible solutions in the non- 
linear case has been identified. Whether the 
set of all solutions in this case contains one or 
several members should be the subject of 
further inquiry. 


SUMMARY AND EVALUATION OF THE FINDINGS 


In the preceding sections of this study a 
model, in axiomatic form, of the farm business 
was constructed. This model differed from 


most previous works in the field in that it 
was (1) more rigorous in its presentation, 
and (2) directed toward analysis on the level 
of the individual entrepreneur rather than on 
the industry level. It was shown that the 
theorem—for every location there exists some 
combination of crops, markets, and intensities 
of cultivation which will enable the farm 
operator to maximize his net returns—was a 
logical consequence of the structure of the 
model. Also, an explicit definition of intensity 
was developed for the simple linear case. 

Existence of an optimum solution. The most 
important theoretical result of this study was 
the rigorous verification of the long-held in- 
tuitive idea that an optimum agricultural land 
use, in terms of maximization of net returns, 
does exist for every location. This proof im- 
mediately puts most existing theoretical and 
empirical work regarding the areal arrange- 
ment of agriculture upon much firmer ground 
than was previously true. The solution pro- 
vides a useful pedagogical addition to cur- 
rent explanations of agricultural patterns and 
may assist in the development of a more real- 
istic basis for empirical work. 


Uniqueness of the optimum solution. The 
proof of the existence theorems did not, how- 
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ever, establish that the optimum solution was 
unique. There is nothing present in the sys- 
tem that would prevent two or more elements 
of the choice matrix from having the same 
value. 

The possibility of indifference, on the en- 
trepreneurs part, between two land uses 
which wou!d both produce the same rent has 
not been considered in the literature. From 
the way in which the optimum solution was 
defined, however, it is obvious that the opera- 
tor must limit his selection to that land use, or 
group of uses, which would produce both max- 
imum rent and minimal at-site input demands. 

Intensity of cultivation and distance to mar- 
ket. The conclusions reached regarding the 
relationship existent between distance and 
intensity are similar to those reached by 
Dunn.'* That is, if only a single land use and 
production function is considered, the inten- 
sity of cultivation will increase continuously as 
the market is approached; however, if more 
than one type of land use is considered, or 
if more than one production function is pres- 
ent, it is entirely possible that land uses closer 
to the market may have lower intensities of 
cultivation than those further away. In this 
sense the study acts as a confirmation and ex- 
tension of previous theoretical works. 


ADDITIONAL PROBLEMS 


There are four directions for further re- 
search which would seem to be logical de- 
velopments of the work presented here. They 
are discussed in increasing order of impor- 
tance and difficulty of solution. 

Size of the farm unit. Throughout the anal- 
ysis presented in this study nothing has been 
said about the size of the farm unit. The 
sizé-of farm would be expected to have a 
definite effect upon the operator’s actions in 
maximizing his rent function. This variable 





*The Location of Agricultural Production, op. cit., 
pp. 44-45. 
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was not initially included in this study be. 
cause it was felt that the model might become 
too complex to permit ready solution. It jg 
suggested that any further theoretical invest. 
gations include size of the farm unit as an 
explicit variable. 

Formulation of a general location model. {t 
was pointed out that certain differences exist 
between models in industrial location and 
those in agricultural location. It is felt that 
if non-zero procurement distances could be 
incorporated into the model presented here. 
and the existence theorems proven in this 
more general case, the whole body of theory 
would rest on a much firmer base than js 
presently the case.'® 

Reconciliation of approach levels. Most 
theoretical constructs prior to this time have 
been concerned with problems at the level 
of the industry rather than the level of the 
individual firm. A theoretical structure which 
will reconcile these two approaches is urgently 
needed. iRoyiai 

Formulation in terms of social costs. This 
study, as well as all previous works in the 
field, has treated the entrepreneur as a person 
interested only in maximizing his net profits. 
Actually, experience has shown that maximi- 
zation is more likely to be in terms of personal 
satisfaction than personal profit. On the en- 
piricat level, measurement of satisfaction pre- 
sents problems of extreme complexity; how- 
ever, it seems that future work on both the 
theoretical and empirical levels must incor- 
porate this concept if our understanding of 
the spatial organization of human activities 
is to increase. 





” The importance of procurement distances in the 
evaluation of sites by farmers has been described in 
William L. Garrison, “Verification of a Location 
Model,” Northwestern University Studies in Geog- 
raphy, Vol. 2 (1956); “Estimating the Parameters 
of Spatial Interaction,” Regional Science Associa- 
tion, Papers and Proceedings, Vol. 2 (1956), pp. 
280-288, and The Benefits of Rural Roads to Rural 
Property, op. cit. 
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THE STATUS OF “CONIFERS” IN VEGETATION CLASSIFICATIONS’ 
DAVID J. pe LAUBENFELS 


University of Georgia 


VEGETATION CLASSIFICATION 


HE purpose of vegetation classification is 
T to subdivide the natural plant cover in 
some rational way. Numerous systems can 
be devised to classify the vegetation of the 
world. Any classification which assumes that 
each of its subdivisions displays many funda- 
mental traits characterizing that subdivision 
whenever it occurs is a “natural” system. If the 
subdivisions do not bear a large number of 
traits in common, the system is referred to as 
“artificial.” Thus a classification based on the 
age of the individual plants contained in the 
subdivisions would be considered artificial. 
Because it is not possible to give attention to 
all the important traits present in a natural clas- 
sification, certain “classificatory characters” or 
key traits are often utilized. As an example, 
the presence of mammary glands distinguishes 
the Mammalia from all other vertebrate ani- 
mals, although it is understood that mammals 
also have many other traits in common. Some 
systems of classification do not lend themselves 
to cartographic presentation and will not be 
considered here. The purpose of this paper is 
to examine the role of “conifers” in continental 
and world vegetation classifications. 


“CONIFERS IN THE LITERATURE 


Among the maps of world or continental 
vegetation distribution usually used by the 
American student of geography, conifers have 
a virtually unchallenged position in classifica- 
tion. More particularly, conifers are used to 
distinguish larger vegetation groups, including 
those of world-wide distribution. Thus, for 
example, middle latitude forest is often divided 
into the three categories: coniferous, non-conif- 
erous, and mixed (coniferous and non-conif- 
erous). The concern here is not with some 
natural vegetation formation that has had some 
particular conifer selected as a classifying char- 


—_——_ 


*The author wishes to express appreciation for the 
many helpful comments given by Dr. Frank E. Egler 
in the writing of this paper. Thanks are also due to 
Dr. John W. Marr, who read the paper and made 
constructive suggestions. 





acter; the ‘concern here is with those forest 
types which essentially lump together as a unit 
many distinct formations simply because they 
are dominated by conifers. 

The vegetation maps best known to geog- 
raphers are those in the atlases. The map by 
Linton in the Oxford Atlas has thirty-nine vege- 
tation categories, of which twenty-one are 
forest.2, The forests are divided into tempera- 
ture zones within which, in some cases, are 
moisture distinctions. The individual categor- 
ies within most of the forest zones are then 
given as coniferous, mixed, and some kind of 
supposedly non-coniferous vegetation, such as 
deciduous forest. Kiichler presents thirty-two 
types of natural vegetation in Goode’s School 
Atlas.’ He classifies trees physiognomically 
into various types including needleleaf forms 
by which, he explains elsewhere, he means all 
conifers. The result is that of his eight kinds 
of area characterized by trees, two are conif- 
erous (one evergreen and one deciduous ), and 
three are mixed, including coniferous. A vege- 
tation map in a recently published agricultural 
atlas of Europe and the Near East includes 
both coniferous and mixed forest in its classi- 
fication.® 

Various more generalized vegetation maps 
than the above are readily available to the ge- 
ography student. In nearly every case, conif- 
erous forest appears as one of approximately a 
dozen vegetation types. Many widely used 
college textbooks in geography include such 





“—D. L. Linton, “Vegetation,” American Oxford At- 
las, ed. by C. Lewis, J. D. Campbell, D. F. Bickmore, 
and K. F. Cook (New York: Oxford University Press, 
1951), plates VIII and IX. 

®A. W. Kiichler, “World Natural Vegetation,” 
Goode’s School Atlas, edited by J. Paul Goode and 
Edward B. Espenshade (Chicago: Rand McNally, 
1950), pp. 16-17. 

“A. W. Kiichler, “A Physiognomic Classification of 
Vegetation,” Annals, Association of American Geog- 
raphers, Vol. 39 (1949), pp. 201-210, esp. p. 203. 

5 Office of Foreign Agricultural Relations, Agri- 
cultural Geography of Europe and the Near East, 
Miscellaneous Publication 664 (Washington: Govern- 
ment Printing Office, 1948), p. 13. 
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maps.® The vegetation maps in some atlases 
fall into the same category.’ Similar maps also 
appear in other places, as, for example, a re- 
cently published map of the western hemi- 
sphere which includes a map of natural vege- 
tation as an inset.® 

Other generalized vegetation maps are less 
often quoted by geographers. The physiog- 
nomic vegetation system of Rubel refers to the 
conifer forests of the northern hemisphere by 
the terms Nadelgehélze and Aciculilignosa.® 
One of the best known, and often criticized, 
North American systems is that of Weaver and 
Clements.'° In this system, the life-form of the 
dominant plants is the most important single 
criterion of classification and “evergreen trees 
[are not] proper dominants of deciduous for- 
est.”11_ Their map of North American vegeta- 
tion types separates the evergreen coniferous 
types from deciduous forest. The well-known 
map of Shantz and Zon segregates various con- 
iferous forests dominated by pines, spruce, and 
firs.2 The North American vegetation type 
map of Transeau has eleven categories of 
which five are either coniferous or deciduous, 
and one is mixed."8 





® See, for examples, V. C. Finch and Glenn T. Tre- 
wartha, Physical Elements of Geography (New York: 
McGraw-Hill, 1949), plate VI; H. M. Kendall, R. M. 
Glendinning, and C. H. MacFadden, Introduction to 
Geography (New York: Harcourt, Brace and Co., 
1951), plate VII; L. E. Klimm, O. P. Starkey, and N. 
F. Hall, Introductory Economic Geography (2nd ed.; 
New York: Harcourt, Brace and Co., 1940), fig. 82; 
N. A. Bengtson and W. Van Royen, Fundamentals 
of Economic Geography (3rd ed.; New York: Pren- 
tice Hall, 1950), p. 88; A. N. Strahler, Physical Ge- 
ography (New York: John Wiley & Sons, 1951), fig. 
23.2. 

*See, for examples, John Bartholomew, The Ad- 
vanced Atlas of Modern Geography (New York: Mc- 
Graw-Hill, 1950), p. 20; and Hammond's Collegiate 
Atlas (New York: C. S. Hammond and Co., 1950), 
continental vegetation maps on pp. 11, 23, and 31. 

* American Geographical Society, Map of the 
Americas (New York, 1953). 

®Edward Rubel, Pflanzengesellschaften der Erde 
(Bern-Berlin: Hans Huber, 1930). 

* John E. Weaver and Frederic E. Clements, Plant 
Ecology (McGraw-Hill, 1929), frontispiece. 

4 Thid., p. 422. 

#H. L. Shantz and Raphael Zon, “Natural Vege- 
tation,” Atlas of American Agriculture (Washington: 
U. S. Government Printing Office, 1924). 

#%E. N. Transeau, H. C. Sampson, and L. H. Tif- 
fany, Textbook of Botany (New York: Harper and 
Sons, 1940), p. 741. 





CONIFERS AS A PHYLOGENETIC GROUP OF PLANTS 


In order for conifers as a group to serve faith. 
fully in distinguishing broad vegetation types 
they should exhibit certain unique character. 
istics by which they can be recognized as q 
vegetation form. Conifers do have a number of 
important characteristic traits. Here is a group 
of related seed plants which reproduce by 
means of cones. Details of the internal struc. 
ture of the leaf, wood, and root are different 
from other kinds of plants. Unfortunately, mi- 
croscopic study would often be necessary to 
recognize these distinctions in order to label 
some unknown plant as a conifer. Superfi- 
cially, the various organs of conifers can bear 
a striking resemblance to the corresponding 
organs in non-conifers. Even the cones can be 
modified beyond recognition. Some conifers 
bear catkins of pollen-bearing organs; young 
cones sometimes resemble flowers complete 
with violet or yellow “petals.” Plum-like fruits 
(often edible) are.much commoner than may 
be realized. On the other hand, cone-like struc- 
tures are at times seen on non-coniferous plants. 

There are various traits popularly but incor- 
rectly ascribed to conifers: they are needle- 
leaved, evergreen, softwoods. Although needle- 
shaped leaves commonly occur among conifers, 
they form only one of four basic leaf types dis- 
played by this group of plants.'* Broad leaves 
of linear or ovate shape and scale leaves are 
the other three types. A number of conifers 
are deciduous, including the bald cypresses of 
southern North America and the larches of the 
higher northern hemisphere latitudes. As for 
wood, that of many conifers must be called 
“hard” while a great number of other plants 
have wood that must be called “soft.” Wood is, 
furthermore, not an externally recognizable 
quality of vegetation. 

As individual plants, various conifers actu- 
ally resemble non-conifers more than other 
conifers. The “bunya-bunya” of Australia 
(Araucaria bidwillii) is a forest tree with me- 
dium-sized broad and pointed leaves. At ma- 
turity the cone shatters and releases huge egg- 
shaped nuts that are an important food of the 
aborigines. The “lleuque” of Chile (Podo- 
carpus andina) resembles non-conifer forest 
trees with its flat linear leaves an inch or two 





“D. J. de Laubenfels, “The External Morphology 
of Coniferous Leaves,” Phytomorphology, Vol. 3 
(1953), pp. 1-20. 
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long. In the fall, this tree yields yellowish 
“plums” that the country people find very 
tasty. One podocarp inhabits the rainforests 
of the East Indies (Podocarpus amarus). Not 
only is its fruit a drupe, but the leaves have the 
ysual size and ovate shape of rainforest trees, 
even to including the characteristic “drip tip” 
that protrudes at the leaf apex. Other podo- 
carps live in the thorn forests in various parts 
of South America. The small, sharp-pointed 
but not needle-shaped, leaves are indistin- 
guishable from the general leaf types of its 
neighbors. One cannot look at an unknown 
plant and say, “That is a conifer” or “That is 
not a conifer.” 

Fundamentally, the term “conifer” refers to 
plants of the order Coniferae, one of seven 
orders of the Gymnospermae. Included in this 
order are the araucarias of the southern hemi- 
sphere, the cephalotaxads of eastern Asia, the 
pine-fir-spruce-larch-hemlock group of the 
northern hemisphere, and the widespread pod- 
ocarps, taxads, and “cedars,” not to mention 
several less important groups. The order com- 
prises plants with a common evolutionary an- 
cestry but with extremely diverse physiog- 
nomy. 


THE ECOLOGY OF CONIFER SPECIES 


If conifer species were similar in their eco- 
logical and vegetational relationships, there 
would be reason for using them as a classifica- 
tory character in the mapping of vegetation. 
A survey of merely the needle-leaved evergreen 
trees, however, shows remarkable diversity. 
They vary as to stage of succession on uplands; 
they vary in local moisture relationships; they 
vary with respect to precipitation from desert 
to rainforest; and they vary with respect to 
temperature from the tropics to polar cold. 

Climax forests of the northern hemisphere 
include species of pine, fir, spruce, and hem- 
lock. The white pine in New England is fam- 
ous for its success in invading abandoned “old 
fields.” Lodgepole pine in the north and the 
southern pines are recognized for their ability 
to follow fire while the Douglas fir of the Pa- 
cific Northwest is said to rely on fire to help 
it compete with hemlock. In central New York 
state, conifers such as white pine are most com- 
mon in moist places while the general vegeta- 
tion is non-coniferous. Exactly the reverse sit- 
uation prevails in the forests of western Ore- 


gon. Pifion pines grow in or near many desert 
areas of our West. The water-logged coasts of 
the Northwest have dense forests of spruce, 
fir, and hemlock. Caribbean pine grows in trop- 
ical savannas from eastern Nicaragua to west- 
ern Cuba. Lodgepole pine grows to the most 
remote Arctic timberline. Species of conifers, 
even limited to needle-leaved evergreen trees, 
occur in practically every known forest habitat, 
ecological and edaphic, and therefore are not 
indicative of any significant difference in 
vegetation. 


CONIFEROUS COVER TYPES 


The term “cover type” refers to a plant com- 
munity that actually exists on the land surface, 
regardless of its ecological position or its re- 
lation to other cover types. A cover type is 
one of the smaller units in vegetation classifi- 
cation. Cover types are generally named for 
the predominant species present within them. 
The consideration of coniferous cover types 
simplifies the discussion because only those 
conifers of sufficient abundance to dominate 
the landscape need be included. Many of the 
species mentioned in the preceding section 
dominate cover types. They represent widely 
divergent regions. Partly as an expansion of 
the foregoing, the diversity of coniferous cover 
types can be expounded. 

Along the northwest coasts of the United 
States and northward to Alaska grows a mag- 
nificent forest of conifers. These trees are 
evergreen and the dense growth of the crowns 
allows little light to reach the forest floor. 
There in the semi-darkness grow large ferns 
and great quantities of moss. 

In northern Finland is an open woodland 
of spindly conifers that are very old in spite 
of their small size. Between them grow various 
shrubs and abundant lichens of the tundra 
type. Some of the trees are evergreen and some 
deciduous. 

Along the Caribbean coast of Nicaragua and 
Honduras is found a light forest of pines grow- 
ing above a carpet of coarse tropical grass. 
Fires during the dry season tend to limit the 
number of trees. Epiphytes grow among the 
tree branches. 

Over vast semiarid areas of the American 
mountain states grow small, bushy, scale-leaved 
junipers (“cedars”). Sometimes, where fire 
has been rare, these junipers form a low forest 
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that crowds the sparse grass and other herbs 
and the low shrubs. 

Much of the American South and other areas 
as well have a fine forest of pines mixed with 
variable amounts of broad-leaved deciduous 
and evergreen trees. In contrast to several of 
the foregoing, the canopy is closed; that is, the 
branches of the trees meet and light penetrates 
only as flecks or in a diffuse state. Large shrubs 
are not common, but various herbs cover the 
forest floor. In some places, vines make some- 
thing of a tangle among the trees. 

Whether or not the cover type of a particular 
area is dominated by conifers may depend on 
the type of interference that has occurred. Ex- 
amples of both increase and decrease of coni- 
fers due to the activities of man can be drawn 
from New England. Abandoned agricultural 
land was taken over almost completely by 
conifers some time ago. Selective logging of 
these conifers for lumber and pulp has returned 
the forest to non-conifers again, although gen- 
erally to different species of trees. Fire in its 
relationship to conifers has already been 
mentioned. 

As with conifer species, coniferous types 
occupy an extremely wide range of ecological 
positions. In view of this fact, coniferous cover 
types cannot be said to have any unique eco- 
logical characteristics. 


THE DEGREE OF CONIFER ECOLOGICAL DOMINANCE 


In spite of the great diversity of coniferous 
cover types, it might reasonably be asked 
whether conifers are not essentially dominant 
in certain broad ecological areas. This line of 
thought can take two directions. Do conifers 
actually dominate in the areas they are general- 
ly credited with covering and do alternative 
areas exist without conifer dominance that 
ecologically correspond to conifer areas? 

Short of misinformation, conifers are of 
major importance in those areas actually des- 
ignated as coniferous. On the other hand, 
there is serious question whether any such area 
is sufficiently continuously coniferous to justify 
more than arbitrary classification as such. Take, 
for example, the so-called “northern coniferous 
forest,” the region of the world most dominated 
by conifers. Even here broad areas are dom- 
inated by birches, aspens, and cottonwoods 
(as well as the deciduous conifer, the larch or 
tamarack). 





The degree to which conifers fail to appear 
in equivalent ecological sites is significant, The 
coastal forests of northwestern United States 
and Canada are primarily coniferous. Almost 
identical ecological conditions reappear jig 
southern Chile where small-leaved evergreens 
dominate, of which only ten percent are coni- 
fers. Eucalyptus forests hold sway in easter 
Australia in environments similar to pine 
forests in the coastal plain of southeastern 
United States. Conifers are important, if not 
dominant, in the forests of New Zealand while 
closely comparable areas of England almost 
completely lack conifers. 


CONCLUSION 


Conifers as a group do not possess the uni- 
formity necessary, as a group, to distinguish a 
larger subdivision of any natural vegetation 
system. They differ widely in appearance, in 
the ecological areas they occupy, and in the 
cover types that they dominate. 

It is possible to employ conifers in various 
ways in artificial vegetation classification sys- 
tems. The most obvious is the wholesale sepa- 
ration of vegetation on a taxonomic basis, a 
system that assuredly has little use. More 
practical are systems that are limited to some 
large portion of all conifers. Because conifers 
with needle-shaped leaves are so common, a 
map of needle-leaved forest (coniferous) 
therefore becomes possible.!* The value of 
such a map lies in the fact that the single trait 
can be readily recognized. Generally speak- 
ing, for lumber interests “softwood” trees of 
the northern hemisphere are also conifers. 

The question naturally arises, how should 
these broad areas, commonly called coniferous, 
be classified? Such classification is always a 
knotty problem at best and fundamental think- 
ing in the classification of vegetation has yet 
to be done. As a first step, the kinds of vegeta- 
tion units in use should be considered. Nearly 
all of the maps referred to earlier contrast 
coniferous forest with vegetation described 
in some other way. The major contrast is made 
with deciduous forest or with temperate forest. 


—_— 


* A. F. W. Schimper, Pflanzengeographie, ed. by 
F. C. von Faber (3rd ed.; Jena: G. Fischer, 1935), 
Vol. 2, Karte 3. The classification used on this well- 
known map is widely used by ecologists and plant 
geographers. 
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The same maps also carry such classifications 
as broadleaf evergreen forest or tropical rain- 
forest. Whatever method is employed, it should 
be consistent. Physiognomic techniques stress- 
ing leaf characteristics are basically artificial 
systems. 

“Natural systems, such as those that use de- 
scriptive vegetation terms, would scatter coni- 
fers into many categories. The great boreal 
forests famous for their conifers would take a 
large part of the area in which these plants are 
important.!° Temperate forests and temperate 
rainforest would include other large conifer 


—_— 


See F. Kenneth Hare, “The Boreal Conifer Zone,” 
Geographical Studies Vol. 1 (1954), pp. 4-18. Dr. 
Hare feels that including the boreal forests within the 
general vegetation type “coniferous forest” is not 
proper because the latter is both vague and unsatis- 
factory, because other coniferous forests are phyto- 
geographically and ecologically distinct, and because 
the boreal forest is by no means exclusively coni- 
ferous. 


areas. Still other formations, such as thorn 
forest, savanna, and the Mediterranean wood- 
land type, would also claim conifer forests. 

When producing maps of continental and 
world vegetation distribution, the plant geog- 
rapher should not emphasize the taxonomic 
plant distinctions. In the case of conifers, a 
most used vehicle, the overwhelming diversity 
of the result has been shown. The plant geog- 
rapher should strive to recognize and empha- 
size those divisions and subdivisions of vegeta- 
tion which have uniformity or homogeneity of 
many basic vegetative attributes.!7 





“For a recent detailed exposition of this kind of 
description, see Pierre Dansereau, “Description and 
Recording of Vegetation upon a Structural Basis,” 
Ecology, Vol. XXXII (1951), pp. 172-229. An excel- 
lent study of a limited area recently published separates 
the plant cover into “zones” that are vegetationally 
homogenous in all their aspects: Emil Schmid, Vege- 
tations-karte der Schweiz, in four sections (Bern: 
Hans Huber, 1949-1950). 
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CuHARLEs S. ALEXANDER—The Marine Terraces 
of Curacao 


Five marine terraces are found along the 
coast of Curacao. The first, third, and fifth are 
well defined and are nearly continuous around 
the island. The escarpment of the second ter- 
race has been cut only slightly below the plat- 
form of the third. The fourth terrace occurs 
only locally, confined to areas of greater up- 
lift. 

During the late Pliocene and early Pleisto- 
cene, Curacao was beneath the sea and a coral 
limestone cap, up to 150 feet thick, was laid 
over the island’s basement rocks. Starting in 
the early Pleistocene, and continuing through- 
out that epoch, the island was uplifted and the 
coral. cover anticlinally folded; during this pe- 
riod terrace cutting occurred. Careful elevation 
measurements of the terraces indicate that the 
uplift of the island has been continuous. 

Under conditions of continuously rising land, 
eustatic changes in sea level are necessary for 
the development of a succession of marine 
terraces. With stable sea level, a continuously 
rising coast will produce either a widening 
coastal plain or a cliff of increasing height but 
not terraces. Thus the terraces of Curacao 
must be the result of erosion during intergla- 
cial or preglacial high sea levels. 

The evidence presented indicates that the 
first terrace dates from the Sangamon Inter- 
glacial while the third is the result of the Yar- 
mouth Interglacial. The second terrace ap- 
pears to be closely related in time to the third; 
so it is assigned to an early interstadial of the 
Illinoian glaciation. The fourth terrace is cor- 
related with the Aftonian Interglacial, and the 
fifth terrace represents a high stand of the 
sea in the preglacial Pleistocene. 


Lewis M. ALEXANDER—Conflicting Claims to 
Sovereignty over Sea Areas 


With the increased development of re- 
sources in and beneath the seas of the world 
there has been a corresponding increase in the 
number and complexity of claims to sover- 
eignty over sea areas. Conflicting concepts 
exist in three principal fields: width of the 
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territorial sea, methods of delimiting the outer 
limits of the territorial sea and of the conti. 
nental shelf, and types of sovereignty to be 
exercised over the continental shelf. 

Despite the efforts of geographers and inter. 
national lawyers—particularly in the United 
States—toward standardization of these con. 
flicting concepts the trend among most m- 
tions in recent years has been towards greater 
flexibility of application. As a result inter. 
national tension has developed in a number of 
situations due to the ambiguity of principles 
and of geographic terms relating to the polit- 
ical partitioning of sea areas. 

Four examples of conflicting claims are con- 
sidered briefly: (1) the disputed waters be- 
tween Japan and the Republic of Korea, (2) 
the development of oil resources in the Persian 
Gulf, (3) the fisheries dispute between Japan 
and the Soviet Union, and (4) the width of the 
territorial seas off the Latin American coasts, 
In each instance it may be shown that the lack 
of universally-accepted principles of sover- 
eignty has been responsible for the creation 
of international tension. Through the applica- 
tion of concepts of sovereignty to specific con- 
ditions in coastal areas geographers can aid 
in effecting a rational approach to the prob- 
lem of national claims to sea areas. 


James R. ANDERSoON—Some Regional Aspects 
of Agricultural Land Use and Development 
in the United States 


In recent years, production from American 
farms has been out of balance with market de- 
mand. However, the rapid growth of popula- 
tion and the prospect of a higher level of con- 
sumer purchasing power remind us of the need 
for increasing and adjusting the Nation's agri- 
cultural production over the longer period of 
time. 

When alternative ways of meeting these 
long-run food requirements of the Nation are 
considered, the amount of land potentially 
available for crops and pasture should be eval- 
uated. Over-all possibilities for the develop- 
ment and improvement of land may be exam- 
ined by comparing present land uses with po- 
tential uses based on estimates of the acreage 
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of land physically capable of being used for 
various purposes. These possibilities and the 
potential shifts in land use are analyzed by 


ns. 
eo changes in land use which have 
taken place do not adequately reflect some of 
the regional shifts that are occurring. Another 
important change that is not reflected in the 
acreages of land used for different purposes 
is the development of new cropland, the re- 
vision of cropland to pasture and woodland, 
and the conversion of agricultural land to other 
uses. In some parts of the country, land that 
is physically better adapted to crop production 
is replacing land used for pasture or woodland. 
In other areas where industry and urban de- 
velopment have expanded rapidly, areas of 
good agricultural land are being permanently 
converted to nonagricultural uses. These re- 
gional differences in land use and develop- 
ment are an outstanding feature of American 
agriculture. 


Wim APPLEBAUM — Cincinnati Business 
Centers: 1931-55 


A quarter century ago the author made a 
study of the outlying business centers of Cin- 
cinnati (the central business center was ex- 
cluded). The study proved useful to city 
planners, retail firms, commercial real estate 
owners, and urban geographers. 

The phenomenal development of planned, 
integrated shopping centers has intensified in- 
terest in all types of business centers. This 
recent follow-up study deals with (1) the 
changes that have taken place between 1931 
and 1955 in the business centers originally 
studied, (2) the new business centers that 
have emerged in the area originally studied, 
(3) new planned shopping centers emerging, 
and (4) the outlying business centers in Ham- 
_ County outside the area originally stud- 
ied. 

Striking changes have occurred in the num- 
ber and types of business establishments be- 
tween 1931 and 1955. Shopping goods stores 
show the greatest gains. Manufacturing and 
wholesaling, nonexistent in 1931 in outlying 
business centers, have become significant in 
1955. Average business frontage per store has 
increased for most types of stores. While the 
total number of business establishments in the 
business centers studied both in 1931 and in 


1955 has increased 31 per cent, total frontage 
has increased 90 per cent. 

Of 111 business centers studied in 1931, 
seven disappeared by 1955 and five became 
merged with neighboring centers; 25 new busi- 
ness centers have emerged. For every busi- 
ness center showing a decrease in number of 
establishments, three show an increase; the 
decreases are small while the increases are 
large. 

The development of planned, integrated 
shopping centers has been slow in coming to 
Cincinnati, but since 1954 several substantial 
planned centers have been developed. A num- 
ber of older centers are likely to be affected 
by these new developments. To meet the com- 
petitive challenge they must find ways to pro- 
vide better parking and to improve the char- 
acter and merchandising of the stores. 


Rotuin S. Atwoop—Regional Geography in 
Action: The “Plan Chillan” of Chile 


A little over three years ago, during an in- 
formal discussion of economic and social prob- 
lems, a group of Chileans and Americans laid 
the groundwork for what is today one of the 
most successful as well as most challenging 
regional development programs in this hemi- 
sphere. 

For the geographer it provides a living, 
breathing example of regional geography be- 
ing acted out by real people on a real stage. 
The effects of physical factors are being felt by 
living people every day. The same is true with 
regard to economic factors, political factors, 
historical influences, social customs, educa- 
tional patterns, etc. 

The region was not chosen on the basis of 
physiography, climatology, soils, or vegetation. 
It was chosen as an area where a serious prob- 
lem facing the economic stability of Chile 
could be effectively attacked with the facilities 
available. It was chosen as the food and raw 
material producing hinterland of Chile's fast- 
est growing, most rapidly industrializing, deep- 
sea port—Concepcion. It was also chosen as 
an agricultural area where the vast majority 
of the persons own and live on the land. It was 
outside the area of absentee ownership. It was 
a region that was feeling the inflationary ef- 
fects of rapidly increasing market demand both 
from Concepcion and from the capital city of 
Santiago approximately 250 miles to the north. 
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It was a region far enough from the political 
capital to permit decentralized operation and 
thus to coordinate the technical cooperation 
activities of the Chilean ministries of agricul- 
ture, health, public works, transportation, and 
the Chilean National Development Corpora- 
tion as well as the technical cooperation pro- 
vided by the Institute of Inter-American Af- 
fairs of the United States. 

Geographically the area selected includes 
the three Chilean provinces of Maule, Nuble, 
and Concepcion. It is centered around the 
town of Chillan 250 miles southwest of Santiago 
and approximately 100 miles east of Concep- 
cion. The region contains about one-eighth of 
the total population of Chile of which about 
58 percent is urban and 42 percent rural. This 
corresponds closely to the general distribution 
of population in Chile. The region contains 
something over 10 percent of Chile’s crop land 
and about 15 percent of its pasture land. 


Joun P. Aucetti—The Japanese of Bastos and 
the Latvians of Varpa: A Comparison of Cul- 
tural Adjustment on the Brazilian Pioneer 
Fringe 


The objectives of this paper are to compare 
the adjustment of two distinctive cultural 
groups to a similar environment, and to shed 
some light on the “foreign agricultural colony” 
as an instrument of settlement in the Brazilian 
interior. Japanese Bastos and Latvian Varpa 
are located within 15 miles of each other in the 
Rio Peixe Valley of Sao Paulo’s pioneer fringe. 
Field investigation revealed that there was little 
difference in the physical setting and the eco- 
nomic possibilities under which these two agri- 
cultural colonies developed. Moreover, the two 
were founded at approximately the same time; 
both groups were made up largely of peasant 
farmers; the average farm size per colonist was 
the same in both; both were about the same 
distance from the railroad and faced compara- 
ble transportation difficulties. There were 
some initial differences, such as the numerical 
size of the groups, the motive for immigrating, 
and the degree of orientation and control from 
the home country. In essence, however, the 
most striking difference between the two was 
the “cultural baggage” with which the two 
groups arrived in Brazil. 

After existing side by side for about 30 years, 
Bastos and Varpa currently reveal interesting 
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similarities and marked differences. These are 
reflected on the landscape by land-use patterns 
buildings, crop and animal associations, agri. 
cultural practices, and other phenomena, They 
are also mirrored within the groups by lan. 
guage, religion, education, diet, health, and 
general social values. The comparison permits 
some generalization concerning the patterns 
and problems of cultural adjustment. 


ALBERT G. BALLERT—The Nature of the Great 
Lakes Ports 


This paper and the accompanying map are 
directed toward achieving a better understand- 
ing of the principal ports of the Great Lakes, 
Included in this group are the million-ton 
ports, which number between 55 and 60. 

These focal points for the preponderance of 
all Great Lakes commerce vary widely in 
volume, variety, and direction of movement 
of their commerce. The map presented sum- 
marizes these facts for the 1955 navigation 
season. It is a revision of the author's earlier 
published map based on 1948 data. 

The nature of the Great Lakes ports can- 
not be satisfactorily pictured by viewing only 
the commerce. The localities associated with 
the port facilities, for example, show great 
variance with respect to such features as size, 
economic activity, degree of dependence on 
port activities, and extent of hinterland and 
foreland. In some ports the economic gains 
to the community may be primarily indirect. 
Such a port is Toledo, where railroad employ- 
ment stands to benefit perhaps most from the 
vast lake coal shipments. At a number of ports 
a single industry located on the waterfront is 
the community’s sole or primary source of eco- 
nomic livelihood. Outstanding in this respect 
is the new port at Silver Bay, Minnesota. At 
still other million-ton ports there is no urban 
settlement. 

Much attention has been given in recent 
years to the classification of urban areas ac- 
cording to their functions. Here the attempt 
has been to find a variety of bases for classify- 
ing the principal Great Lakes ports. This re- 
port in combination with the statistical map 
suggests some aspects of the nature of these 
ports and directions for further investigation. 


James A. Barnes—Control Areas and Control 
Points in Isopleth Mapping 


The utility of the isopleth map as a tool in 
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geographical research is an established fact, 
but the statistical validity of isopleth maps con- 
structed by conventional methods is open to 
question. Analysis of the nature of the isopleth 
as a map symbol seems to indicate that such 
statistical validity hinges upon problems con- 
ceed with two variables: (1) the control 
area, defined as the areal unit used for the 
computation of the values used in mapping, 
and (2) the control point, the point at which 
the computed values are plotted for drawing 
isopleths. 

Although general opinion may be to the con- 
trary, this investigation suggests that the con- 
trol areas must be of uniform size and shape, 
and that the control points must be located at 
the geometric centers of the control areas. The 
problem of maintaining these conditions can 
be solved by constructing an accurate uniform 
dot map of the distribution, disseminating the 
control points over the map mechanically, and 
establishing the values at the control points by 
measuring the absolute values (indicated by 
dots) within control areas of determined size 
(represented by a movable transparent circle). 
Variation in the size of control areas and varia- 
tion of the frequency of control points can pro- 
duce different maps from the same data. How- 
ever, these factors can be controlled by the 
cartographer to produce results in conformance 
with desired standards. Theory and techniques 
are illustrated with maps of actual distributions. 


Joun F, BercmMann—Cacao in Early New 

Spain 

At the time of the Spanish conquest of the 
New World cacao was cultivated from about 
latitude 21° N. on the Pacific and Gulf coasts 
of Mexico through the Central American 
Isthmus to Costa Rica. The civilizations of 
highland South America did not use this native 
American crop plant, long cultivated and high- 
ly esteemed in pre-Columbian Middle America. 

Southern Veracruz and Tabasco on the Gulf 
of Mexico along with Soconusco and Suchi- 
tepequez on the Pacific Coast of Guatemala 
were the heaviest areas of cacao production, 
although the Ulua Valley in Honduras and the 
Pacific slopes of El Salvador, Nicaragua, and 
Costa Rica were not insignificant. Large quan- 
tities of cacao beans, which served the native 
Peoples as a form of currency and were the 
asis of a nutritious beverage, were sent an- 
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nually to the lords of the Valley of Mexico as 
tribute from distant subject areas. 

Aware of the local value of cacao, the Span- 
ish conquerors diverted this tribute into their 
own coffers, increased the assessments, and 
caused new orchards to be planted. Oppres- 
sive methods, however, resulted in an early 
decline in the cacao industry, a decline which 
correlates closely with the sharp drop in popu- 
lation in the cacao districts during the sixteenth 
century. 

Many corrective measures were suggested, 
including the resettling of native peoples in the 
depopulated cacao areas. But the colonial cacao 
industry never recovered, and later it was un- 
able to compete with cheaper cacao from 
Ecuador and Venezuela, despite an increasing 
demand for this commodity after its introduc- 
tion and acceptance in Europe. 


Ratpu E. Brrcuarp—United States Cities with 
Populations of 50,000 and Over Dependent 
on Trade and Services 


The study determines for all cities of the 
United States of 50,000 people and over the 
approximate population dependent upon trade 
and services. The problem of calculation for 
most large cities is that of eliminating the manu- 
facturing-dependent population. For a few 
cities population dependent upon other special- 
ized functions must be excluded. 

The writer's formula, developed to elimi- 
nate manufacturing-dependent population, is 
(M-- 15%) + 4%(M-15%) = P’. M is manu- 
facturing employment as a percentage of the 
aggregate employment in manufacturing, 
wholesaling, retailing, and services; 15 percent 
is about the average M in highly commercial 
cities; and P’ is the percentage of city popula- 
tion dependent upon manufacturing. There- 
fore, 100 — P’ = P, the population percentage 
dependent upon trade and services. The for- 
mula assumes the four functions (and in a few 
cases, others ) to be reliable for the purpose at 
hand. Even the most dominant manufacturing 
city retains 10 percent of its population as de- 
pendent on trade and services. 

Cities with populations of 50,000 and over 
dependent on trade and services are shown on 
a map by size and categories. Seventeen cities 
of over 100,000 total population had popula- 
tions below 50,000 dependent on trade and 
services (Table 1). Twenty-three others fell 
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from over 100,000 to between 50,000 and 
100,000 (Table 4). Other tables relate each 
city’s total population to its trade and services 
population. 

It appears that the distribution of these cities 
under such analysis should give further insight 
into urban centrality for large cities in the 
United States. It may serve, also, for better 
identification of metropolitan places. 


J. M. BLaut—Space, Time, and Process in Cul- 
tural Geography 


A meaningful distinction can be made be- 
tween space-oriented and _ process-oriented 
thinking in cultural geography, between struc- 
tural and process analysis, respectively. (Func- 
tional analysis can be distinguished as the short- 
term aspect of the latter.) While most work 
falls along a continuum between the two, cur- 
rent areal-differentiation theory underlies only 
the former, as well as an intermediate phase 
where process is called in to explain distribu- 
tion. The latter approach treats space as an 
attribute of process, and concentrates on the 
behavioral and physical processes of resource 
utilization. Having rejected environmentalism, 
it must evolve “middle-range” theory bridging 
the gap between geographic research and gen- 
eral sociocultural theory. 

This paper describes an effort along these 
lines, a study which attempted to handle pro- 
cess data, both functional and historical, in 
process terms. Commercialized Chinese mixed- 
and vegetable-farming systems in Singapore 
were investigated with a view toward de- 
termining tensions and weak points where 
planned development would be of use. The 
methodology developed involved four pro- 
cedural stages: (1) definition of the space- 
time “field” of resource-using processes; (2) 
definition and abstraction of component ele- 
ments, valuative, behavioral, and physical; (3) 
examination of each element as to its mode 
and degree of integration in the process field, 
by functional and historical analysis; (4) con- 
struction of functional interaction models for 
the field. It was found that functional analysis 
had to be dovetailed with historical analysis to 
isolate significant elements and determine cer- 
tain functional relations not revealed by field- 
work. Structural analysis, though secondary, 
was essential: e.g., in the defining stages, and 
in verifying some Chinese origins by present- 
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day distribution. In the approach outlined 
here, description and explanation fuse, anq 
“relationships” become tangible, culturally 
determined processes. It is concluded that pro. 
cess analysis, functional and historical, inte. 
.grates cultural geography with the other fields 
concerned with cultural processes. 


Donatp D. Branp—The Date and the Drom. 
edary in Northern Africa 


The numerous errors in recent textbooks 
treating northern Africa indicate too much re- 
liance on a few secondary sources. Further. 
more, these textbooks reflect insufficient ac. 
quaintance with the Classics and with the 
literature in archaeology, history, and eco- 
nomic botany and zoology. For example, it 
is stated that Moslem Arabs introduced the 
date and the dromedary into Africa. 

The conquering Arabs of the seventh cen- 
tury called southern Tunisia “Land of Dates,” 
where a Roman itinerary shows Ad Palmam. 
In classic literature we can trace the date-palm 
in Africa back through Pliny, Strabo, Theo- 
phrastus, and Herodotus. The date-palm was 
common in Egypt and Libyan oases back at 
least into the Eighteenth Dynasty. Murals 
showing date gardens, remains of dates, and 
occurrence of the Egyptian word for date in 
hieroglyphic texts go back into the Old King- 
dom. Apparently even the early Neolithic 
farmers had the date-palm. There is archaeo- 
logic evidence for the date in Egypt earlier 
than anywhere in Asia. A majority of the 
authorities consider Africa to be the homeland 
of the date. 

Camels by the thousands were present in 
northern Africa in Byzantine and Roman times, 
and they were widespread in the Ptolemaic 
period. Although the modern camel may have 
been introduced into Africa by the Assyrians 
in the seventh century B.C., there is strong 
archaeologic evidence for the camel in Egypt 
and the Libyan oases throughout the Pharaonic 
period and in Pre-dynastic times. In fact, there 
is earlier archaeologic evidence for the domes- 
ticated camel in Africa than in Asia. 


Jan O. M. Broex—The Ports of Borneo 


Although Borneo is now among the eco- 
nomically more backward parts of “underde- 
veloped” Southeast Asia it has an interesting 
history of trade, which can to some extent be 
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traced through the growth and decline of its 
former trade centers. This paper deals more 
specifically with the present situation through 
a comparative analysis of direction and volume 
of trade and shipping for all ports of British 
as well as Indonesian Borneo. 

The island is divided into a number of traffic 
compartments, most of them coterminous with 
river basins. There are few good natural har- 
bors at economically advantageous spots. Poor 
accessibility and low level economy have com- 
bined to exclude the rise of any primary en- 
trepot on the island. Singapore, Djakarta, and 
to some extent Hongkong and Surabaja are 
the transshipment centers. The main local ports 
for general cargo are Sandakan, Jesselton, 
Kuching, Pontianak, Banjermasin and Sam- 
arinda. Their hinterlands contain a number of 
minor ports. A map included in this paper 
shows the spatial order of areas served by 
prime (overseas) entrepdts, main and lesser 
ports. Exceptions to this hierarchic pattern are 
the few ports specializing in direct shipment of 
bulky raw materials: Lutong, Balik Papan, 
and Tarakan for petroleum; Tanjong Mani 
(also to some extent Sandakan ) for lumber. A 
comparison of the ports, illustrated by maps, 
gives a measure of the economic differentiation 
of Borneo’s compartments and some indication 
of the economic potential of this island. 


SAMUEL Eart Brown, Jr.—An Index of Rela- 
tive Market Area Strength 


One aspect of geography is to determine the 
degree of inter-regional relationships as re- 
flected in the amount of goods an area of study 
sells to other areas. This would be simplified 
if railroads and other carriers made flow data 
available. Lacking this, the geographer is 
forced to uncover other sources to reveal these 
market relationships. Such data might be sup- 
plied by individual industries, but the com- 
piler is then faced with the problem of syn- 
thesizing these data into one statistical average. 

The technique developed here requires in- 
dustries to reveal the percentage of their sales 
in various market areas. The percentages for 
each industry are applied to the number of 
workers in that industry, revealing the number 
being supported by sales in each market area. 
Employee figures for all industries, or a sam- 
Pling of all industrial types, are totalled to de- 
termine the relative market strength of areas 


for the region under study. The index, ex- 
pressed in terms of employment, is related to 
another facet of urban geography, the basic- 
nonbasic ratio. The technique, which provides 
a useful substitute for flow data, is illustrated 
in the Wyoming Valley of Pennsylvania. 


Harry F,, BRUBAKER AND Davi E. CHRISTENSEN 
—United States Agricultural Resources for 
the Future 


The purpose of this paper is to inquire into 
the potential of agricultural production of the 
United States. Both food and non-food produc- 
tion are considered. The enormous literature 
on this subject, including the wide range of 
United States official estimates, provides a 
variety of conclusions on agricultural potential. 
Except perhaps for the most extreme positions, 
however, the area of agreement is considerable, 
with many studies differing mainly in emphasis 
and style rather than content. 

The authors regard the agricultural potential 
as based upon past and present agricultural 
performance, and attempt prolongation of ob- 
servable trends. No question is raised about 
the ability of American agriculture to supply 
sufficient products for likely population in- 
creases at rising levels of living for the next 
few decades. Several serious problems appear 
when a long-term view is considered.’ The 
paper reviews such problems as the physical 
adequacy of land and water resources, tech- 
nological attainments and possibilities, and 
the capacity for acceptance of, and the pro- 
pensity for resistance to, the adoption of ideas 
and practices permitting full attainment of 
agricultural potentials. 

The paper draws some conclusions and raises 
some questions on all of these matters and indi- 
cates the need for additional information to 
help resolve unanswered questions and to per- 
mit more realistic and accurate studies bearing 
on the problems. The function of geography 
and geographers is briefly explored. 


WituaM R. BruEcKHEIMER—The Steel Ware- 
house Industry: Its Functional, Distribu- 
tional, and Marketing Characteristics 


Little has been written about the distribu- 
tion of steel after it has been produced and 
especially about the role played by the steel 
warehouse industry which distributes 20 per- 
cent of the nation’s finished steel. This paper 
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has for its purpose an examination of the steel 
warehouse industry in terms of its functional, 
distributional, and marketing characteristics. 

The nation’s steel mills roll to order and, for 
reasons of economy, handle only quantity 
orders. The warehouse, therefore, is the only 
source of steel for many small firms. In addi- 
tion, the warehouses provide many needed and 
valuable services to business firms, large as 
well as small. The foregoing is reflected in 
the fact that warehouses serve directly over 
500,000 customers whereas the steel mills serve 
less than 50,000. 

The distribution of the nation’s 2,000 ware- 
houses coincides much more closely with the 
distribution of the metal working industry than 
does the distribution of steel mills. A compari- 
son of maps showing these distributions clearly 
shows that the warehouses can give better and 
faster service than the steel mills can provide. 

Because steel is cheap while freight rates are 
high, the factor of distance plays a tremendous 
role in the competitive warehouse industry. 
Freight rates are particularly significant in 
determining the boundaries of plant territories 
for the multi-plant warehouse firm and in de- 
termining the size of market areas for potential 
new plants. The significance of freight rates 
is clearly illustrated by several maps depicting 
plant territories and market areas. 


Merepiru F. Burrit—-Localized Toponymic 
Generics 


A broken coast line or rough mountainous 
area in the United States characteristically has 
one or more toponymic generics (terms in 
geographic feature names designating the kind 
of feature) rarely encountered outside that 
area. Many of the terms are words ordinarily 
used in a non-topographic sense in American 
English. Some, particularly those that are not 
known to occur in any other connotation and 
are little known in the topographic sense out- 
side the localized region, may be useful addi- 
tions to our geographic vocabulary. 


Rosert L. Carmin—Rapid Growth of Itapaci, 
Brazil—A Frontier Town 


In 1948 the writer studied and mapped the 
land use of Itapaci, Goias, a Brazilian frontier 
town. In July 1956 Itapaci was restudied. This 
paper reviews the historical past of Itapaci, 





ABSTRACTS 





June 


describes its development during the past eight 
years, and relates its growth to that of the 
region. 

Founded in 1934, Itapaci’s physical growth 
was rapid and by 1948 it had a population over 
1000. Its importance as an administrative cen. 
ter increased rapidly also, and in 1945 it re. 
placed the decadent mining town of Pilar as 
municipio (county seat). 

The growth of Itapaci has been intimately 
related to the swift expansion of settlement in 
a greater region of which it is a part. The larger 
region, a vast section of central Goias state, has 
grown in a manner apparently typical of ex- 
panding frontiers, namely, by the reciprocal 
action of land occupance and transportational 
development. This effect is specifically illus- 
trated by Itapaci. 

In 1948 the only road to Itapaci from the 
federal highway was a treacherous affair that 
distinctly limited traffic. The road was poorly 
surfaced and indirect because the direct route 
from Anapolis, the nearest railhead city, led 
through heavy, unsettled forest. By 1953 a 
more or less solid line of settlement had ad- 
vanced through the forested zone to and slight- 
ly beyond Itapaci. With this advance had come 
a new, more direct, and better road that today 
offers a more rapid and dependable means of 
access to regional markets. The new road has 
provided Itapaci with the means for an in- 
creased rate of growth—a fact reflected in the 
town’s development between 1953 and 1956. 


Georce F. Carrer—The Habitable World: 
Glacial versus Interglacial 


It is usual to write of the ice age as a time 
of desolation. It is interesting to examine this 
notion. 

During an ice age a sizeable part of the 
land surface was covered with ice and arctic 
climates extended toward the equator. This 
represented a real loss of habitable earth. 
During interglacial periods the ice caps melted, 
more moderate climates prevailed, and large 
areas of land that were freed from ice became 
vegetated and available to man. Thus, at first 
glance, the interglacial times appear to have 
been more favorable to man. 

Glacial effects, however, reached far beyond 
the ice caps. The wide-scale climatic shifts 
accompanying the growth of the ice caps 
turned immense semiarid areas into humid 
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areas and made much of the desert areas into 
semiarid areas, or better. These gains were of 
such magnitude, and in such latitudes, that they 
were of maximum utility to man. Further, a 
worldwide 300-foot lowering of the sea level 
added areas of valuable coastal plain to the 
area open to human settlement. Such areas in 
Indonesia and the Gulf of Mexico were so ex- 
tensive as to have been major gains in useful 
living space. 

The rapid changes over the past 11,000 years 
have been toward the interglacial world. This 
has been marked by shrinking utility in the 
areas surrounding the low latitude dry belt, 
loss of coastal lowlands, and expanding utility 
of the high-latitude belts. At the present 
moment we are in a period of continued rapid 
change in these directions. Some of the newer 
climatic theories which see the possibility of 
the rapid reversal of this condition in the ( geo- 
logically) near future become then of con- 
siderable interest. 


Crark N. Cratn—A Geographic Classification 
of Mass-Wasting 


Growing interest among geologists and engi- 
neers in the phenomena of mass-wasting has 
produced a growing list of attempts to estab- 
lish a system of classification. These attempts 
have centered mostly on physical process, 
ignoring or minimizing resulting forms. 

That these forms, especially as they affect 
the cultural aspects of the landscape, should 
interest the geographer is obvious. However, 
classifications primarily based upon process 
are apt to have little significance to the geog- 
rapher. 

Studies of mass-wasting indicate the possi- 
bility of developing a classification that would 
be useful in geography. Tentatively, this is 
based upon seven types or groups of contrast- 
ing conditions, each inter-related to one or 
more of the others. 

The seven groups proposed are made up of 
phenomena resulting from: 

I. Channeled Movement contrasted with 
Free Movement 
Il. High Angle Movement contrasted with 
Low Angle Movement 
III. Rapid Movement contrasted with Slow 
Movement 

IV. Local, Limited Movement contrasted 

with Widespread, General Movement 





V. Dry Movement contrasted with Wet 
Movement 
VI. Slumping Movement contrasted with 
Sliding Movement 
VII. Vertical Heaving contrasted with Verti- 
cal Settling 
Within each of these groups, geographic 
characteristics can be recognized for the two 
contrasting conditions. It has also been possi- 
ble to evaluate these features in terms of use. 
For example, problems involved in features 
resulting from Channeled Movements are much 
more predictable with regard to desirability of 
sites than are the problems involving features 
resulting from Free Movement. 
The full classification, together with a list 
of geographic characteristics, is tentative and 
subject to revision. 


RaymMonp E. Crist—The Latifundium: A 
Neglected Factor in the Evolution of Hill 
Towns? 


Intensive observation of hill villages in many 
parts of the Mediterranean Basin have led to 
the conclusion that a neglected factor in the 
original raison detre of many hill villages may 
have been the latifundium. This powerful 
force perhaps helped push the people onto 
hilltops or mountain crests—or helped keep 
them there once they were there—where they 
were a labor force available when and as 
needed. It is an observable fact that latifundia 
in many sectors include all the fertile low-lying 
lands. Are they the cause or the effect of the 
concentration of the population in the hills or 
mountains? 

No attempt is made to speak ex cathedra 
regarding the role of latifundia in,determining 
the sites of hill towns or villages in all parts of 
the world. Other factors were certainly opera- 
tive in many urban agglomerations, built as 
refuges from armed enemies or the malarial 
mosquito, for example. Further, certain hill 
sites were obviously selected because of the 
presence of a religious shrine, or because work- 
men had to live near their work, a marble 
quarry difficult of access, for instance, or be- 
cause they were ideal for a military garrison 
and became march towns, and so on. 

Sugar-cane plantations in many tropical 
countries are forces powerful enough to keep 
the population in clusters of houses that festoon 
the rugged hill lands. Thus the latifundium 
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may, in many instances, be a serviceable ex- 
planation of why settlements were originally 
established on—or remained on—what now 
seem most unfavorable hillcrest sites. 


Lue.Lta N. Dampaucu—Westward Migration 
of Coffee in Brazil 


Coffee was introduced into Northern Brazil 
from French Guiana. It moved east, then south 
onto the lowlands around Rio de Janeiro and 
Santos. By the 19th century it appeared in the 
Paraiba Valley, then spread westward over the 
interfluves of the Occidental Plateau. It is now 
penetrating the remaining stands of dense sub- 
tropical forests on the western frontier, and 
being reintroduced under scientific methods 
in the east. 

Reasons for the shifting pattern of coffee 
culture are primarily inherent in: (1) the 
nature of Coffea Arabica, for it is constantly 
seeking new soils—terra roxa legitima—soils 
which have 60 percent clay, a pH of 6.5 to 7, 
and a high humus content; (2) the restlessness 
of the Paulistas who are always ready to move 
along in quest of new sources of wealth—land, 
urban real estate, or industries; and (3) the 
accelerated world demand for coffee. 

Coffee migration has altered the landscape. 
Forested areas have given way to coffee fazen- 
das, campo cerrado, abandonment, or other 
cash crops of the day (cattle, sugar cane, cot- 
ton, citrus, and eucalyptus stands). Sizeable 
towns are mushrooming on the frontier, while 
rejuvenation characterizes dormant towns in 
the east. 

The frontier is the realm of the small land- 
holder and where it is possible to climb the 
agricultural ladder. Colonists from all over 
Brazil, especially Paulistas, and from several 
foreign countries, are taking advantage of 
quick profits. 

If coffee is to remain Brazil’s major source of 
income, research must point the way. 


Georce F, Deasy AND Puy.uis R. Grirss— 
Some Recent Changes in the Coal Mining 
Industry of the Bituminous Coal Fields of 
Pennsylvania and Their Geographical Sig- 
nificance 


The bituminous coal mining industry of 
Pennsylvania recently has undergone marked 
changes. The impact of these changes, how- 
ever, is not equally evident throughout the 
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mining region. Hence, what was once a minin 
area of relative homogeneity now has become 
an area of heterogeneity. In essence, western 
Pennsylvania now possesses two coal mining 
regions with distinctive economies. 
- The southern region is an area of seriously 
declining production, derived chiefly from 
large-scale underground mines. The south, 
moreover, is an area of low output per miner, 
of high cost per ton, of high wages and short 
work-years, of relatively frequent accidents, 
and of continued dependence upon railroads 
for movement of coal. In brief, the south re- 
tains much of the flavor of the classical coal 
mining industry of pre-World War II days, 
On the other hand, the northern area consti- 
tutes what might be termed the “dynamic bi- 
tuminous coal mining region” of Pennsylvania. 
Coal output either is holding up relatively 
well, or is increasing, in the face of declining 
domestic demands. Mining has shifted sig- 
nificantly from underground to stripping opera- 
tions. Tonnages per man-day are high, the 
cost of mining is low, wages are relatively low 
but underemployment is not chronic, accidents 
are rare, and trucks are replacing railroads as 
conveyors of coal. Coal mining in the north 
today, therefore, bears little resemblance to the 
classical concept of the industry as it existed 
in western Pennsylvania during pre-World War 
II days. 


Davi J. De Lausenrets—Urban Centers of 
South Central Chile 


The urban centers of south-central Chile 
have come into existence only within the last 
century; in this respect they differ from their 
nearest neighbors and the majority of Latin 
American cities. They therefore make an in- 
teresting subject for study in the field of urban 
geography. As sample cases, the largest city, 
Temuco, and a medium sized town of nine 
thousand population were studied intensively. 
Most other urban centers were then visited for 
comparison. Considerable regional homoge- 
neity was discovered among the various cen- 
ters. The typical pattern of Spanish American 
urban organization prevails in spite of their 
relative youth. Deviations from the tradi- 
tional pattern that are appearing all over Latin 
America are well developed here in certain 
neighborhoods in the larger cities. It is through 
the abundant availability of wood, which com- 
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tes here with adobe brick as a building ma- 
terial, that the greatest regional distinction is 
achieved. Less noticeable are the effects of 
German landowners and the railroads, both 
of which have been present almost from the 
first and have had a constant influence on 
urban development. 


Warten W. DesHteR—Overland Transport 
Costs as a Factor in Development of Areas 
—A Kenya Case Study 


Communities of the non-Western world may 
exist for decades in a sort of economic torpor. 
Obstacles to their development are numerous, 
interrelated, and complex. One aspect of these 
cultures which impedes development by limit- 
ing the circulation of goods is the high cost of 
“primitive” transport. The changing overland 
transport of the northern Kenya coast is an 
illustration. 

This area is occupied by farmer-fishermen 
who live in coastal villages. They produce 
grain and dried fish for sale. Market crops are 
carried from the fields by human porters and 
donkeys ($1.00 to $1.75 per ton mile) to the 
coastal villages and then by sailing dhow ($.02 
per ton mile) to the larger market towns. 

The lands of the coastal strip to a depth of 
six to eight miles are exhausted. Further in- 
land is a more productive zone but here com- 
mercial farming has not been successful. 

In 1953-54 grain sold in the coastal villages 
for about $70 per ton. At the existing high 
transfer costs even a few miles of transport 
would take excessively large fractions of the 
sale price. This has probably been a dominant 
factor accounting for the overfarming of the 
coastal strip adjacent to the villages. 

In 1953 a dry weather road was built from 
the south to Kiunga, the major village of the 
area. The first truck carried grain for $.50 to 
$.75 per ton mile. With this cost stimulus cul- 
tivation patches were cleared and successfully 
worked in the productive inland zone which 
had not been accessible previously. 

The introduction of truck transport is likely 
to change significantly the economic prospect 
of this sector of the northern Kenya coast. 


SicisMonp DER. Dierrricu—Resources for the 
Future—For Whom? 


_ Any discussion of resources for the future 
involves certain basic assumptions and _in- 


escapable limitations inherent thereto. Re- 
sources can be appraised only in their relations 
to man; therefore the first premise must be 
the number of people to be considered. Man, 
however, lives in a cultural environment which 
delimits the scope of technological advance- 
ment; therefore, the second premise must be 
the cultural and technological development of 
the people involved. The final question is, how 
far into the future is the inquiry to be projected? 

The basic assumptions concern themselves 
with the nature of man. First: Man’s capacity 
of learning and understanding is not limited. 
Second: Indeed, he is far from having ex- 
hausted his full capacity of acquiring knowl- 
edge and applying it to the use of his resources. 
Thus, third: Man’s understanding and knowl- 
edge about resources, advanced as they may 
be, are not finite. Fourth: The present stage 
of technological development is merely a be- 
ginning. Fifth: Technological improvements, 
though expected to continue, cannot be pre- 
dicted with any accuracy; therefore, in cal- 
culating the man-resource ratio for the future 
the present conditions of productive technology 
will have to be taken as a basis. 

The scope of the present inquiry will be 
limited to the United States in space and to 
the second half of the present century in time. 
The point of departure will be 1950 at which 
time there were 150 million people in the coun- 
try. Assuming that the fertility rate of 1950-53 
will continue to 1975, there will be 221% 
million inhabitants in the United States in that 
year. These people will be served by the re- 
sources of the land. 

Four aspects of the resource pattern were 
selected for discussion: (1) food, (2) water, 
(3) power, and (4) minerals. This limited 
selection was imposed by the arbitrary time 
alloted for the discussions of the resources for 
the future. 


S1cIsMOND DER. Dierrricu—The Sugar Econ- 
omy of the Campos Plain, State of Rio de 
Janeiro, Brazil 


The plain of Campos is an important sugar 
producing area of Brazil. It consists of three 
divisions: (1) along the seacoast the sandy 
plain of barren soil; (2) the clayey alluvial 
plain of high fertility; (3) the tabuleiros and 
crystalline hills. 

The alluvial plain with its excellent yellow- 
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clay massapé soil is the sugar land par excell- 
ence. On these soils sugar has been grown 
since colonial days. The sandy areas are used 
for stock raising. Along the coast fishing sup- 
ports a small population. Recently there has 
been an increasingly rapid beach-resort de- 
velopment. 

The fertile massapé soil, favorable climate, 
and the river outlet favored the early growth 
of sugar culture. In this the Campos plain 
shared the early economic development of the 
whole Fluminensen Baixada. The river built 
up shifting sand bars at its mouth and the great 
variations in its flow presented serious handi- 
caps to navigation. Therefore, the Campos- 
Macaé canal was built to be followed by the 
construction of a railroad. These helped to 
build up Macaé as the most important port 
along the eastern coast of the State of Rio. 

The economic significance of sugar is para- 
mount in the region. There are 17 large modern 
usinas which produce 64 percent of the state’s 
sugar. The area is also the chief producer of 
alcoholic beverages. There is some small-scale 
farming. The large sugar estates usually keep 
a herd of cattle on the pastures of the sandy 
soils. Campos is the urban and industrial 
center of the area. 


Rosert E. Dicxinson—The Geography of 
Commuting: The Case of Western Germany 


Studies of journey to work have concentrated 
on the range of commuting to and from par- 
ticular centers. A further problem involves 
the “regional mobility” of labor, i.e., the degree 
to which employed persons resident in local 
communities travel daily to and from places of 
work that lie beyond their boundaries. Such 
statistical data are available for every Land in 
Western Germany in the 1950 census. These 
data indicate for each Gemeinde (township) 
the number of resident workers, of out-com- 
muters, and of in-commuters. From them can 
be derived a variety of indices indicative of 
the mobility of labor and their distribution can 
be mapped throughout the country. 

Commuting in the United States is normally 
by train or automobile, but in the West Euro- 
pean countries much greater use is made of 
public transportation (train and bus) and es- 
pecially of the bicycle for shorter distances, 
whereas use of the automobile is negligible. 
Moreover, commuters are of two types—al- 


ABSTRACTS June 


lochthonous commuters, who work in a city but 
live in the suburbs beyond its boundaries; and 
autochthonous commuters, who are native to 
the countryside and continue to live there 
though traveling daily to work in village 
town, or city. The latter are especially charac. 
teristic in many European areas. In such areas 
the intensity of movement depends not merely 
on the accessibility of a big city center, but 
also on the prevalence of such conditions as 
large families, inadequate land holdings, and 
agricultural underemployment. 

A map of Western Germany will be pre. 
sented on which the mobility of labor is shown 
by the ratio of out-commuters to the number of 
resident workers in each Gemeinde. From 
the general patterns so revealed, several areas 
will be selected for special comment—viz, 
the Palatinate, north Wiirttemberg, Rhineland- 
Westphalia, and Braunschweig-Salzgitter- 
Wolfsburg. 


STANLEY D. Dopce—Distribution of Popula- 
tion in the Old Northwest in the First Half of 
the Nineteenth Century 


The patterns of settlement developed in the 
Old Northwest before the coming of the rail- 
road depended on trails, roads, and canals, 
which connected the settlers directly or in- 
directly with the older eastern towns and 
villages. In the first half of the 19th century 
all the land making up the Old Northwest had 
been settled, except for the northern part. The 
advance of the American people into the area 
had begun before the beginning of the century, 
when most of southern Ohio, much of southem 
Indiana, and some of southern Illinois were 
occupied by backwoodsmen. Outposts for the 
“attack” on the Old Northwest had been es- 
tablished at Buffalo, Pittsburgh, and in the 
newly formed towns in Kentucky in the last 
fifty years of the 18th century. All were at the 
end of roads leading back to the older area of 
settlement along the Atlantic seaboard. From 
the outposts, but especially from Pittsburgh, 
the produce of the frontier was exported. By 
the middle of the 19th century, settlements 
had spread over all the territory, except the 
northern parts of Michigan and Wisconsin. 

An isochronic map of settlements suggests 
the importance of “roads” in the process of 
settlement. One such road is Harmar’s Road 
in western Ohio. Along it forts had been built 
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in the 1790's as far north from Cincinnati as 
Defiance, Ohio, and Fort Wayne, Indiana; and 
about the forts hunters, fur-traders, and a few 
backwoods farmers were already beginning to 
egate. 

The tenes of the roads “back east” in 
the development of the territory is indicated 
by the large extent of land, nearly half, which 
was settled in the period 1820 to 1840, that is, 
after the opening of the Erie Canal. Signifi- 
cant changes in the distribution of population, 
resulting from the opening of the Erie Canal, 
may be seen in the “behavior” of population 
curves. The correlation of population curves, 
by means of indices of what may be called the 
“second derivative,” show already the begin- 
nings of new patterns at Buffalo and Pitts- 
burgh in 1820, and at Cincinnati within the 
Old Northwest. By 1830 significant develop- 
ments were beginning at Detroit and Cleve- 
land, and by 1840 at St. Louis and at Cincinnati 
for a second time. In 1850, at the end of the 
period, two important areas of development 
were western Ohio and central Illinois, partly 
owing to the opening of the Maumee-Wabash 
Canal in 1848, but by then railroads were be- 
ginning to bring the older patterns of settle- 
ment toanend. Though the coming of the rail- 
roads altered everything, the basic pattern, the 
one originally established, has never been 
wholly obliterated. 


Kerrn E. Duke—East versus West in Burma 


The modern state of Burma came into. ex- 
istence in January 1948 as the first British pos- 
session since the American colonies to break 
completely and decisively the political ties 
which bound them to a European colonial 
power. Largely without trained autochthonous 
leadership and with little outside aid, Burma 
has been faced with tremendous problems of 
internal development, problems which have 
been further complicated by international 
tensions in Southeast Asia. 

Predominantly Buddhist in culture, Burma 
has strongly advocated a neutralist policy simi- 
lar to that of India. Yet, the world-wide strug- 
gle between East and West has come to Burma 
in many ways. Armed forces of both the 
Nationalist and Communist Chinese govern- 
ments have invaded Burmese territory, and 
dissident Burmese partisans on both sides have 
kept the East-West struggle alive inside the 
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country. Economic development of Burma’s 
rich mineral and forest resources has been 
hindered by the lack of internal security out- 
side the populous rice-rich river valleys. As a 
consequence, Burma has been forced into a 
policy of cultivating rice for sale in foreign 
markets as almost the only means of obtaining 
credits necessary to establish schools, build 
up industries, revamp outmoded transporta- 
tion systems, and conquer pestilence and dis- 
ease. 

Latterly, Burma has been faced with a well- 
planned economic offensive on the part of the 
U.S.S.R. which the Western world is trying to 
combat with an extensive economic aid pro- 
gram of its own. In an attempt to remain 
neutralist, the Burmese economy has suffered. 
Today, an attempt at playing both sides against 
the middle while accepting help from each is 
proving both dangerous and costly. The meet- 
ing of East and West on the neutralist grounds 
of Burma remains a continuing problem the 
outcome of which might have reverberations 
all over the world. 


ARLIN D. FentEM—Trade, Transportation, and 
Agriculture in the Old Northwest, 1840-60 


To a greater extent and at earlier stages than 
is often realized, frontier economies in North 
America were oriented toward extra-regional 
markets. In the Old Northwest, areal speciali- 
zation in agriculture was present from the very 
outset and had become as marked at the time 
of the first agricultural census as it is today. 
At that time adjustments of land use to physi- 
cal conditions were even more apparent than 
now. This fact reflected the relative abun- 
dance of land and scarcity of capital for modi- 
fying its natural conditions, the marginal nature 
of competitive production for distant markets, 
and the limited range of choice in crops and 
animals available to the western farmer. 

The period 1840-60 was one of rapid change 
for this region. New domestic markets for 
agricultural products developed; newly settled 
lands beyond the Mississippi arose to challenge 
established supply areas; foreign consumers 
shifted in importance in response to changing 
economic policies; new transportation media 
were adopted as others fell into relative disuse. 
All these developments were accompanied by 
concomitant areal changes in agriculture. Maps 
of agricultural distributions, flow charts, and 
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cartographic analyses of market area strengths 
accompany the paper. They are designed to 
demonstrate the prime roles of transportation 
facilities and market orientations in explaining 
the changing agricultural geography of the 
Old Northwest in the two decades preceding 
the Civil War. 


Marjorie SmirH GoopMan—A New Look at 
the Worlds Population Problems 


Geographers must take a new look at the 
population problems of the world. The me- 
dium for this new look is a map of population 
density per unit of national money income. 

We commonly measure population density 
per square mile of total land. Frequently we 
employ tables of population density per square 
mile of cultivated land. The latter strike closer 
to the heart of population problems than the 
former, but some of the suggestions are none- 
theless misleading. Recent tables indicate, for 
example, that Japan’s problem is twice as acute 
as that of China. 

Cultivated land is only one of a country’s 
agents of production. To appraise population 
problems definitively, we must consider the 
total production of nations. 

Economists use national money income as 
an index of total production. Recent United 
Nations publications list such income statistics 
for seventy of the world’s nations. When con- 
verted to a common currency and analyzed in 
conjunction with national population figures, 
the statistics give startling population concepts. 

The map of population density per unit of 
national money income is a more definitive 
representation of the world’s population prob- 
lems than are maps and tables now employed 
by geographers. The new medium corrects 
numerous misconceptions. By this map, for 
example, the scale of Japan’s problem is ap- 
proximately one-fourth rather than double that 
of China. 


Rosert J. GooomMan—Criticism of Visual Aids 
as Employed at Our National Meetings 


So-called “visual aids” commonly are neither 
visual nor an aid in illustrating a point of a 
geographic paper. Before a slide can be an 
aid it must first be legible. Legibility, essen- 
tially a problem in scale, can be achieved 
through simple and effective techniques. Im- 
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pact depends upon a careful planning of the 
layout and the judicious use of color. 

The meticulously typed but completely up. 
decipherable statistical tables must go, They 
can be replaced with tables that are excitingly 
lucid. If there is a special point of significance 
on a slide, then it should be emphasized t 
bring it out. New tools such as multi-colored 
plastic tapes and velva-glo papers are now 
available to make our slides more effective. 

Standards must be set for visual presentation, 
Such standards can best be examined, dis. 
cussed, tested, and accepted through demon. 
stration at our national meetings. 


Tuomas M. GrirrirHs—Role of a Retreating 
Ice Margin in the Formation of Glacial Fea- 
tures 


Study of the margins of the Greenland Ice 
Cap during the past three years has brought 
to light a number of unique phenomena. 
Among these are shear moraines, marginal pro- 
tection, ice cliffs, marginal streams, and ice- 
dammed lakes. 

It is suggested that these phenomena can 
serve as keys to many features of the conti- 
nental glaciated landscape. 

Continental glacial features can be classified 
into three broad categories. (1) Features re- 
sulting from ice sculpturing: e.g., scoured 
basins. (2) Depositional features: e.g., mo- 
raines. (3) Glacial-aqueous features: e.g., out- 
wash terraces. 

The landforms associated with each of these 
categories have been molded by their mode 
of origin. However, morphology is seldom 
used as a criteria of classification. In the case 
of sculptured features, the shape or physical 
characteristics are the basis of classification. 
In the case of depositional and glacial-aqueous 
features, the physical nature of the materials 
composing the feature—till or outwash—is the 
primary determinant. 

Concern over taxonomy has sometimes ob- 
scured the dynamic nature of glacial activity. 
In its retreat toward impending death, the ice 
margin is drawn inward, as it were, over all of 
the area once covered by the ice. 

Features resulting from ice margin activity 
are numerous and most likely to survive, since 
they result from the latest glacial activities to 
affect any given deglaciated location. 

The marginal features and phenomena 
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which are being examined in Greenland today 

seem to provide a logical guide to the mor- 

phology of the continental glaciated landscape. 

NaTHaiEL B. Guyoc—U. S. Energy Resources 
for the Future 


Our energy supplies in 1975 will be deter- 
mined by the trade policies we adopt and the 
prices we are willing and able to pay for en- 
ergy, not by the quantities of coal, oil, natural 
gas, and uranium that underlie this country. 
We can, if necessary, meet all our energy re- 
quirements during the next twenty years from 
our own resources—if not by extraction, then 
by conversion of fuels from one form to an- 
other, by substitution of one energy source for 
another, or by substitution of one pattern of 
activity for another. This self-sufficiency is 
significant, however, only to the extent that it 
enables us to obtain energy at lower cost than 
it could otherwise be obtained. With the de- 
velopment of low-cost energy supplies outside 
this country, especially in the Middle East, and 
with the development of low-cost means of 
energy transportation, such as the super-tanker 
and the large-diameter pipeline, the signifi- 
cance of our own resources has already dimin- 
ished. It will diminish further as production 
costs in this country increase, relative to pro- 
duction costs elsewhere in the world. 

During the past two decades, consumption 
of fuel and power in the United States has risen 
at an average rate (compounded) of 3% per- 
cent per annum. In the year 1955, total con- 
sumption of fuel and power in the United 
States amounted to the equivalent of 1.4 bil- 
lion tons of coal—roughly 40 percent of all the 
energy consumed in the world in that year. 

Unless the expansion of the U. S. economy 
is interrupted by major catastrophes, such as 
wars or serious economic setbacks, our energy 
requirements should continue developing at 
a rate of about 3% percent per annum, thereby 
attaining twice their present level, or the equiv- 
alent of 2.8 billion tons of coal, in 1975. Ag- 
gregate requirements during the period 1955- 
75 should be on the order of 40 billion tons 
coal equivalent. To meet these requirements, 
we will need about 10 billion tons of coal, 80 
billion barrels of liquid fuels, 300 trillion cubic 
feet of natural gas, and perhaps 5 trillion KWH 
of hydro or nuclear electricity.! 


* All data preliminary. 





ELEANOR E, Hanton—Geography’s Role in 
Community Watershed Planning 


There are today more than a thousand small 
watershed associations, or similar groups, 
widely distributed throughout the country. 
There are some 15,000 still to be formed. Each 
is dedicated to the concept that healthy com- 
munity development, based upon wise utiliza- 
tion, management, and conservation of our soil, 
water, forest, and related resources can best 
be effected within the framework of the nat- 
ural unit: the small watershed. The latter is 
a stream drainage area of a few thousand to 
several hundred thousand acres, where all the 
people have a community of interests and 
problems. 

Geography has a real challenge and a unique 
role to play in this community watershed plan- 
ning movement. For the facts of local geog- 
raphy, the relationships between the land and 
human occupance, the basic maps depicting 
these elements and their interrelationships are 
urgently needed and rarely available. 

This paper is an example, from an actual 
program begun in 1955 and still in progress, of 
the important role geographers may play in 
community watershed planning. It is a sum- 
mary of the work being done by a team of ge- 
ographers for the Limestone Creek Watershed 
Association, Onondaga County, New York. It 
includes the large-scale maps, results of inter- 
views, and the methods used in presenting the 
geography of the watershed to the local people. 
It concludes with suggestions for participation 
by geographers in all phases of the small water- 
shed planning and development program. 


Joun Fraser Hart—Farmsteads and Types of 
Farming in Britain 


Despite a paucity of objective evidence, ge- 
ographers commonly assume that types of 
farming areas are reflected in many other as- 
pects of the rural landscape. This hypothesis 
was tested in Britain by an attempt to deter- 
mine whether distinctive types of farmsteads 
are found in different types of farming areas. 
It was discovered that the apparently complex 
British farmstead is actually a collection of 
modular functional units. One modular func- 
tional unit, the barn complex, is discussed in 
detail to illustrate the nature of the concept. 
It is shown that the barn complex is closely 
related to grain farming and stock feeding. 
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Other modular functional units are associated 
equally closely with other phases of farm op- 
erations. 

It is concluded that the farmstead is closely 
related to the operation of the farm, but three 
factors preclude definitive statement of the re- 
lation between types of farmsteads and types 
of farming areas in Britain: (1) there have 
been changes in types of farming since the orig- 
inal construction of farm buildings; (2) of 
necessity, any type of farming area is a gen- 
eralization, and includes different types of 
farm operations; (3) types of farming areas in 
Britain are delimited by distinctions too fine 
to have significant effect on the visible agri- 
cultural scene. If types of farming were de- 
limited on a grosser base, and exceptional 
farms ignored, there might indeed be a rela- 
tionship between farmsteads and types of 
farming in Britain. 


Joun Fraser Hart—Value Systems and Geo- 
graphic Research 


The study of value systems, as a key to un- 
derstanding cultures, is an essential element 
of cultural geography. Such study also has 
important ramifications for research in the 
broader field of human geography, but all too 
often geographers have followed the lead of 
classical economists in equating price and 
value. It is unsound to assume that human de- 
cisions are based solely on monetary consid- 
erations, and that decisions based on other con- 
siderations are “economic anomalies.” Many 
human decisions of considerable geographic 
significance are greatly influenced, if not de- 
termined, by value judgments in which price 
is at best a minor element. Instances cited in- 
clude the introduction of beef cattle into the 
American Southeast, population migration 
from the Southern Appalachians, and fox hunt- 
ing in Britain. 

Geographers need give greater considera- 
tion to the value systems of regions. Compre- 
hension of the regional value system is essen- 
tial to an understanding of the region. More 
intensive research should enable geographers 
to establish generic principles concerning the 
areal variations and relations of value systems. 
The development of such generic principles 
would increase the stature of geography as a 
social science. 
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Leste Hewes—Wheat Failure in Nebraska: 
Trends, Causes, and Implications , 


Dry farming, the chief economic support of 
the Central Great Plains, has the reputation of 
involving high risks. Wheat failure is probably 
the best indicator of such risk. Since 1937 
there has been notable reduction of the hi 
failure which marked the period 1931-37, 

In most of western Nebraska, failure in the 
latter period has been reduced by 20 percent. 
age points or more, commonly by more than 
half. The first cause suggested is improved 
weather. However, dry autumns, which ap- 
pear to have been the greatest weather hazard, 
have been ameliorated in only a portion of the 
area. Elsewhere, at least, other causes for re- 
duction in wheat failure must be sought. Avail- 
able data indicate summer fallowing as the 
chief cause in at least four panhandle counties, 
In remaining areas, other causes are most im- 
portant. Probably included are reduced grass- 
hopper damage,. less wind damage, less heat 
in early summer, better seed, and improved 
methods and know-how. It is unlikely that new 
varieties of wheat have been an important fac- 
tor, and the decrease in failure has taken place 
despite increased hail damage and, locally, 
wheat mosaic. 

Whereas the chief cause of wheat failure was 
formerly drought, hail has more recently been 
the chief cause of failure in most of westem 
Nebraska. 

Implications for the future of the region are 
to be found in the considerable reduction of 
risk due to summer fallowing and other cul- 
tural improvements. Further investigation 
should show whether other parts of the Central 
Great Plains have fared similarly. 


Grorce M. Howe—Climatic Regions Delin- 
eated by Climatic Criteria 


Regional classification of climates need not 
depend upon reduction of all the variety of 
day-by-day weather conditions to “static” av- 
erage weather represented by arithmetic 
means nor upon application of non-climatic 
criteria to differentiate among climates. Ac 
cepting the broad definition that climate is a 
summary of weather,” an appropriate statis- 
tical measure of climate is the frequency dis 
tribution, which can be expressed in a form 
suitable for regionalization; also, all weather 
elements which together comprise the state of 
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the weather should be included as agents of 
chssification. Recognizing that within any 
climatic region a range of characteristics will 
exist, regions based upon climatic criteria alone 
should contain relative constancy of difference 
between climate characteristics at any two 
places equally distant within a given region. 

Isopleths of percentage frequencies of seven 
weather elements for the North Atlantic in 
February and August exhibited close corre- 
spondence in location of changes of gradient 
strength and direction. By delineating regions 
for each month at these changes of gradient, 
each region consists of a core with specific per- 
centage frequency of weather conditions sur- 
rounded by relatively constant gradation of 
each weather element. Each region, it is 
shown, experiences relative homogeneity in the 
weather patterns and sequences which the per- 
centage frequencies summarize. 

A similar technique of regional climatic clas- 
sification could be developed for land areas. 
Some modification or extension would be re- 
quired to create a classification comprising the 
annual climate. Statistical manipulation could 
provide an objective basis for regionalization. 


HmpEcarD BINDER JoHNSON—Early Spatial Re- 
lationship of the Old Northwest 


After a short discussion of the use of the 
term “northwest” in American geography, the 
factors which contributed to the neglect by the 
French of at least the eastern half of the Old 
Northwest are evaluated in an expository treat- 
ment. The wealth of historical literature which 
brings nongeographic factors into full play 
fortunately prevents a deterministic approach. 
A classification of geographic factors will fo- 
cus attention on area relationships rather than 
on the complexity of historical personalities, 
events, and available sources. 

Significant in the physical geography of New 
France were—among others—the rapids of 
the Upper St. Lawrence, the canoe route via 
the Ottawa River, the site of Grand Portage, 
the difference between upstream and down- 
stream travel on the Ohio and Mississippi, cli- 
matic conditions—particularly for the route 
to Hudson Bay. 

The Iroquois League, the shifting location 
of Indian tribes, French and English tradition- 

Mm meeting transportation needs, New 
France's inability to compete with (cheaper 


and better) British goods, the early failure of 
establishing a supply line via Lake Erie, the 
quality and distribution of French settlers, and 
competing promotion of food producing set- 
tlements and mining enterprises are some as- 
pects of the human geography of New France. 

The basic objective of French expansion dur- 
ing the 17th century was the discovery of a 
Northwest passage. Old maps—mostly from 
the James Ford Bell Collection—reflect carto- 
graphically the by-passing of the Old North- 
west by the French. De la Gallisonniere’s 
Memoir on the French Colonies of North 
America (December 1750) clarifies the main 
objective of the 18th century, the maintenance 
of the connection between Canada and Loui- 
siana. 


Ferencz P. Katitay —Sardinia’s Population 
Problem 


Overpopulation is one of the major problems 
of the world today. Underpopulation is rare 
and is found in relatively remote areas, such as 
the Americas and Australia. 

The island of Sardinia is one of the few Eu- 
ropean examples of an underpopulated area, 
having a population of little more than half 
of what it was under Roman domination. Sar- 
dinia was originally developed by the Romans 
as a naval station and a wheat producing re- 
gion. When Rome conquered Egypt, the latter 
became the principal grain producer of the 
Empire, diminishing Sardinia’s importance as 
a source of grain. Its strategic importance as 
a naval base decreased with the rise of Sicily 
as a Roman stepping stone to Africa. The most 
important cause of population decline, how- 
ever, was malaria, which infected the lowland 
regions. As a result of poor sanitary conditions 
and the distance separating Sardinia from 
mainland Italy, the island became almost com- 
pletely isolated from the political and eco- 
nomic life of Italy. 

Since the eradication of malaria (1946-51) 
a substantial increase in cultivated land is ex- 
pected within the next decade. Through the 
Italian “bonification” program the newly cre- 
ated small farms are receiving technical guid- 
ance and financial assistance from government 
resettlement agencies. 

On the basis of a detailed analysis of physi- 
cal, agronomical, and cultural factors govern- 
ing the use of Sardinia’s land, potentially good 
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crop areas now in pasture can be reclaimed. 
Future emphasis should be on grains, horticul- 
ture and citrus fruit, as well as further develop- 
ment of such existing cash crops as olives and 
cork. 

Sardinia’s low population contrasts markedly 
with Italy’s high population. It is reasonable 
to ask, therefore, whether conditions in Sar- 
dinia can be modified to bring about mutual 
benefits for Italy and Sardinia, not only to pro- 
vide an outlet for some of Italy’s surplus pop- 
ulation, but also to bring about a general rise 
in living standards and agricultural productiv- 
ity in Sardinia. 


P. Prasap Karan—Locational Pattern of the 
New Centers of the Indian Iron and Steel 
Industry 


During the last two years considerable atten- 
tion has been focussed on establishing state- 
owned steel works in India. Three new inte- 
grated steel works, each having one-million 
ton capacity, will be completed by 1960 at 
Bhilai, Madhya Pradesh, Rourkela, Orissa, and 
Durgapur, West Bengal, and proposal for a 
fourth at Barakar, Bihar, has been made. The 
Bhilai plant is the first major project outside 
the Communist Bloc to be financially aided 
and built by the Soviet Union. The Rourkela 
and Durgapur plants are being erected respec- 
tively by the German and British firms. 

The basic locational pattern of the steel 
works largely reflects the pull of coking coal 
and iron ore deposits of northeast India. The 
Bhilai plant will use the Bokaro coking coal 
and the adjacent unexploited iron ore near 
Dalli and limestone at Deorjhal; the nearby 
Korba coal field is being developed to supply 
thermal power. The Rourkela plant is located 
adjacent to the Bihar-Crissa Iron Belt and will 
obtain coking coal from the Bokaro field. The 
siting of the Bhilai and Rourkela plants away 
from Damodar coking coal fields reflects partly 
the emphasis placed by the Indian planners 
on the industrial development of the so-called 
“backward” states— Madhya Pradesh and 
Orissa. The Durgapur plant has the advantage 
of location near one of the principal steel mar- 
kets—the Hooghly-side industrial strip of Cal- 
cutta, Bihar-Crissa iron and Damodar coal, 
while the river Hooghly would ensure both 
adequate water supply and cheap transporta- 
tion. The proposed plant at Bokaro in Damo- 
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dar valley will be based on local coal and 
Bihar-Orissa iron ore resources. 


Hipserp V. B. Kxine, Jr.—The Banana Islands 
of Sierra Leone: A Study in Geographical 
Conservatism 


The offshore islands of tropical Africa had 
high geographical significance from the 16th 
into the 19th century. From these bases, rela- 
tively secure from disease and from attack, op- 
erated alien traders and slavers. In this cen. 
tury a few of these islands still play important 
roles, but many have been almost forgotten, 
Among the latter are the Banana Islands off 
the Sierra Leone peninsula. The negative char. 
acter of development there and the cultural 
conservatism of the people have preserved 
landscapes and ways of life until today that 
were typical of comparable mainland settle. 
ments a century ago. 

The historical geography of the Banana Is- 
lands falls into three periods. The first was 
replete with rival native chieftains, slaves, slav- 
ers, pirates, and warships. The period ended 
abruptly in 1820 when, by treaty, the British 
flag began to fly over them. In the second pe- 
riod, Creoles, that is to say liberated Africans, 
came from the mainland and under missionary 
tutelage founded the villages of Dublin and 
Ricketts. These settlements blended Victorian 
English and indigenous West Airican ideas of 
the proper settlement patterns, structures and 
functions, and they duplicated the mainland 
Creole villages established under the same aus- 
pices. In the third and present period the 
mainland villages have gained many of the 
amenities of the 20th century, but the Banana 
Islands remain almost undisturbed by modem 
technology. Therefore, Dublin and Ricketts 
offer the contemporary geographer a look into 
the past of some dozen Creole settlements. 


Crype F. Konn—Spatial Patterns of Suburban 
Commercial Retail Services: Part I, the Prob- 
lem and Present Shopping Habits 


There appears to be a radical reordering of 
the spatial patterns of commercial retail serv- 
ices within the urbanized areas of our country. 
Recent studies provide valuable insights con- 
cerning the impact of new outlying regional 
centers on downtown central business districts, 
but so far none have demonstrated their effects 
on nearby suburban centers of long standing. 
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An opportunity to complete such a study was 
afforded by the recent development of “Old 
Orchard,” a suburban regional shopping center 
in Skokie, Illinois, located within the present 
trading area of Evanston’s central business dis- 
trict, also a major shopping center, and five 
miles from it. 

Data were collected by means of telephone 
interviews. Respondents, selected on a random 
sample basis, were asked to name the shopping 
center in which they last purchased nine major 
items and last bought three kinds of profes- 
sional services. Analysis of the data collected 
shows that Evanston’s central business district 
ranks low as a center for the sale of jewelry and 
major appliances, but relatively high for wo- 
men’s clothing, men’s furnishings, and street 
shoes. The Chicago Loop is its strongest com- 
petitor. In all, respondents identified 46 spe- 
cific shopping centers within the Chicago Met- 
ropolitan Area in which they had made their 
last purchase of at least one of the items in- 
cluded in the survey. The study supports the 
generalizations that the drawing powers of a 
suburban shopping center vary (1) with each 
of the services it renders; (2) with distance 
outward from its core; (3) with the quality and 
quantity of merchandise handled by merchants 
in nearby shopping centers, and (4) with 
ease of accessibility by automobile and public 
transit. 


Huey Louis Kostanick—Eastern Europe— 
Coveted Crossroads 


“Fracture zone” and “transit land” are terms 
commonly used to characterize Eastern Europe. 
They apply equally well today as they have 
historically. Although the protagonists have 
shifted, the tensions created by foreign control 
and the value of the area to foreign powers re- 
flect the same critical patterns of former years. 

The brutal methods used to end the Hun- 
garian revolt in late 1956 show the extent to 
which the USSR will go to maintain hegemony. 
For the Russians, Eastern Europe is a crucial 
region. It is the first non-Soviet area wherein 
Communist governments have secured full 
control—thus it is a philosophical symbol of 
the expansion of Communism. Then, too, it 

prime value as a source of agricultural 
crops; manufactured goods; critical minerals, 
as uranium; and accessory complements such 
as Manpower and industrial skills. But per- 





haps most significant of all is its strategic 
value. Eastern Europe controls all landward 
access between the USSR and Western Europe. 
No less does it represent control of the Baltic 
and Mediterranean exits of the Russians who 
have expanded politically westward to the 
Elbe. 

Communist control has induced internal 
population resistance and hatred. Popular an- 
tipathy, stemming from economic as well as 
political reasons, is directed both against the 
Russians and against Communism. Such in- 
ternal dissension plus the over-all conflict of 
East and West will continue to make Eastern 
Europe a “tension area,” perhaps the most crit- 
ical in the world. 


ANNEMARIE KrausE—The Occurrence of Frost 
in the Paraguayan Segment of the Aw Cli- 
mate 


To most of us frost in a segment of the Aw 
climate is an anomaly. Are not the average 
temperatures of the coolest month more than 
18° C. (64.4° F.)? However, these averages 
are most deceptive and misleading, for in- 
cluded in them are temperatures that approach 
and fall below 0° C. 

An example of an Aw climate area where 
frost occurs is the northern Chaco of Paraguay, 
between the Pilamayo River on the southwest 
and the Paraguay River on the east. Data are 
based on records of the following stations: 
Mission Inglesa in the southwest, the Fortin 
Mariscal Estigarribia in the west, and Colonia 
Menno, the oldest of the Mennonite settlements 
in the Chaco where the writer collected data 
for a thesis titled “Mennonite Settlement in the 
Paraguayan Chaco.” 

The data for each of the stations satisfy 
the coolest-month temperature averages for 
the Aw climates. Yet each station has recorded 
frost as early as May and as late as September. 
Mariscal Estigarribia from 1940 to 1949 ex- 
perienced 0° C. or below 19 times, and at 26 
other times the mercury dropped to 2° C. 
(34.5° F.). In Colonia Menno temperatures of 
0° C. or below are on record during more than 
half of the 25 years. An all-time minimum for 
the area of -7° C. (19° F.) occurred in July, 
1955. 

Man faces the dilemma of primary adjust- 
ments to tropical temperatures in the face of 
recurring frosts. 
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James F. Laney—Causes of Limited Rainfall 
Along the Northern Coast of South America 


The northern South American coast is dis- 
tinctively arid. Seasonal wind fields at six 
levels indicate strong horizontal divergence at 
low levels and convergence at higher levels 
indicating strong subsidence during most of 
the year. The suggested causal mechanism for 
this subsidence is a large contrast in transverse 
wind stress in the trade stream due to land- 
water orientation relative to the trades. This 
contrast in wind stress leads to a dissipation of 
weak to moderately strong easterly waves as 
they pass across the coastal area. Only deep 
easterly trough systems associated with west- 
erly troughs farther north can cause extensive 
rainfalls over this dry area. 











































Pur B. Larmore, Jr.—Cartographic Tech- 
niques Used in the Reconstruction of Loui- 
siana’s 1812 Historic Shoreline 


The Coastal Studies Institute, Louisiana 
State University, has constructed a map delin- 
eating the Louisiana shoreline of 1812, when 
the state joined the Union. First planimetric 
surveys of this area were made in 1853, prior 
to which only sailing charts and reconnaissance 
maps were in existence. Since 1853 many de- 
tailed surveys have been made and were in- 
corporated into this study. Studies in deltaic 
and coastal regions indicate that processes of 
erosion or accretion follow recognizable pat- 
terns. Consequently a graphic method was 
used to reconstruct this shoreline. 

Fifty-two detailed base maps (1/20,000) 
covering coastal Louisiana were prepared and 
shorelines from all accurate surveys, ground 
and photogrametric, transferred to them. Per- 
pendiculars were constructed on the base maps 
at points one statute mile apart along the entire 
shoreline. For each point a graph was pre- 
pared using years for the abscissa and miles for 
the ordinate. At each station, points indicating 
the shoreline position for the successive dates 
of the several surveys were plotted on the 
graph. A straight line of best fit, drawn through 
these points, was extrapolated to the year 1812 
and this calculated position then transferred 
to the base maps. A total of 351 graphs were 
prepared and the shoreline reconstructed by 
connecting these points. All data were then 
transferred to a single map, scale 1/250,000. 
It is felt that this arbitrary technique, tem- 
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pered with the investigator’s intimate Zeologic 
and geomorphic knowledge of the area, pro- 
duced as accurate a map as is obtainable, 


Georce K. Lewis—Rural Slums 


The term slum has been used traditionally 
to describe an urban phenomenon. There are 
however, many rural settlements in the United 
States that possess both the physical and cul. 
tural characteristics of urban slums—close 
crowding of buildings, substandard living con- 
ditions, low income level, etc. 

An area of one thousand square miles in 
eastern Massachusetts serves as a sample for 
this study. This is, for the most part, a rural 
section with several large metropolitan con- 
centrations nearby—Boston, Providence, and 
Worcester. Nearly one hundred rural slums 
are located within the sample area, ranging 
in size from a score of dwellings to several 
hundred. 

Two-thirds of these depressed settlements 
are located on pond margins or along rivers. 
The remainder are found on a variety of sites 
but favor level areas, particularly kame plains 
and other outwash features. 

Many of these slums are composed of sum- 
mer camps that were converted to year-round 
use during the depression of the 1930's. Few 
of these dwelling units were suitable for per- 
manent occupancy. Other rural slums de- 
veloped on land that was worthless for farming 
or lumbering. 

The presence of one or more rural slums in 
a town often creates serious problems for the 
local government. World War II and postwar 
prosperity have done much to improve these 
areas, but the basic characteristics of the rural 
slum prevail. 


J. Ross Mackay—Structural Features formed 
by Glacier Ice at Nicholson Peninsula and 
Herschel Island, N.W.T., Canada 


Nicholson Peninsula and Herschel Island 
contrast with the adjacent areas of the low un- 
disturbed sediments of the Arctic Coastal Plain 
in being considerably higher and in having 
deformed sediments. The deformed zones are 
at least five miles long and up to five miles 
wide. The thickness of sediments involved ex: 
ceeds 100 feet. Deformation by glacier ice 
can take place in at least three ways: by the 
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pressure of ice against a topographic obstruc- 
tion; by the drag effect of ice over subjacent 
material; and by the incorporation of englacial 
material which, upon the melting of inter- 
stitial ice, becomes “fossil hard parts.” The 
greater altitude and structural features of 
Nicholson Peninsula and Herschel Island have 
probably been caused by the pressure of glacier 
ice against topographic obstructions transverse 
to its movement or the drag effect of the ice; 
that is, the two areas are large push moraines. 

Although permafrost now lies within several 
feet of the surface in both areas, it is not known 
whether the sediments were frozen or un- 
frozen when they were deformed. Shear planes 
exhibit a high degree of polish due to remould- 
ing of clay particles; since such remoulding 
can take place when clay is unfrozen, but 
might not when the clay is frozen, there is 
slight evidence to suggest that the sediments 
were unfrozen at the time of deformation. If 
so, the sediments may have been submerged; 
or, possibly, since clay may remain plastic at 
below freezing temperatures, deformation may 
have taken place under such conditions. 


Curtis A. MANCHESTER, JR.—Expansion of 
Kona Coffee Production in Hawaii 


Experimental planting of coffee in the 
Hawaiian Islands dates from 1813. The in- 
dustry expanded and since 1845 coffee has 
been a regular export. However, with the 
collapse of coffee prices in the nineteen twen- 
ties, the plantations and farms on the other 
islands were turned to other crops or aban- 
doned and the acreage on Hawaii was greatly 
reduced. 

The current high price of coffee has re- 
juvenated coffee growing in the Kona district 
of the island of Hawaii. Present coffee prices 
permit wages of eight dollars a day for hired 
labor in contrast to wages as low as thirty dol- 
lars a month in the nineteen thirties and fi- 
nance the use of machinery and other labor- 
saving devices. 

In Kona, where ideal physical conditions for 
coffee growing are found at elevations be- 
tween 700 and 2,000 feet, new areas are being 
planted, and abandoned coffee orchards, some- 
times with trees seventy years old, are being 
recovered. High profits and mechanization re- 
sulted in a doubling of the acreage between 
1950 and 1956. 


On new farms bulldozers quickly and cheap- 
ly remove heavy vegetation and rocks. Former- 
ly the rocks were broken with sledge hammers 
and crowbars. Trees are spaced to allow pass- 
age of jeeps hauling coffee beans, carrying 
fertilizer, and bringing chemicals to fight 
weeds and pests. 

The modern coffee farmer is a businessman 
who is aware of the possibility of another slump 
in coffee prices. To prepare for lower prices 
he is making maximum use of scientific in- 
formation and machinery and minimum use of 
manual labor. 


CHARLES BARRON McINtosu—New Zealand 
Surface Winds: Characteristics and Re- 
gional Variation 


Maps of surface winds in New Zealand have 
not been available for climatic analyses. New 
wind maps for the months of January, April, 
July, and October are presented here as a 
further step toward a more complete under- 
standing of the dissected climates of New 
Zealand. 

New Zealand is under the zonal influence of 
westerly winds; and local winds exhibit def- 
inite patterns and seasonal variations resulting 
from zonal winds. On the other hand, the 
new wind maps reveal a multiplicity of wind 
patterns produced by major controls other than 
the zonal winds. The extremely varied charac- 
ter of winds throughout New Zealand can be 
accounted for primarily by the diverse physi- 
ography found in those southern hemisphere 
islands. The basin-mountain region of Central 
Otage and the plain-to-mountain cross section 
of Canterbury are used to illustrate the part 
landforms play in regulating the direction of 
air movement. 

Because stations with similar physiographic 
exposure have similar wind characteristics, it 
has been possible to construct a regional wind 
map. Regionalization of wind patterns in this 
map is more distinct on South Island than on 
North Island because South Island has (1) 
greater linear continuity in landforms through- 
out its length and (2) better distribution of 
wind recording stations in relation to landform 
distribution. The regional map of winds, when 
compared with maps outlining climates of 
New Zealand, emphasizes the importance of 
air flow in determining regional characteristics 
of climate. 
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Tom L. McKnicut—Feral Burros in the Amer- 
ican Southwest 


One of the most interesting members of the 
exotic fauna of the United States is the feral 
burro of the Southwest. Introduced as a draft 
animal to this continent from Spain and North 
Africa by the “conquistadores,” the domesti- 
cated burro was well-suited to life in arid and 
semiarid lands. When set free by accident or 
design the hardy jackass quickly became 
adapted to a feral existence. 

Today wild burros are found in parts of nine 
western states. Most numerous in Arizona, 
southern Nevada, and southeastern California, 
burros also inhabit northeastern California, 
southeastern Oregon, northern Nevada, various 
portions of Utah and New Mexico, western 
Colorado, southwestern Wyoming, and the Big 
Bend country of Texas. The total number of 
feral burros in the United States is estimated 
to be between 7,000 and 12,000. Though con- 
clusive statistics are nonexistent, it is con- 
sidered that this represents a considerable de- 
cline from the burro population of two or three 
decades ago, due largely to systematic shooting 
in certain areas. 

Because they furnish serious competition in 
terms of forage and water for certain species 
of indigenous fauna, wild burros are frequently 
persecuted, though they find staunch defend- 
ers in various humane organizations and inter- 
ested individuals throughout the West. How- 
ever, for better or for worse, the wild burro is 
now a definite part of our southwestern fauna. 
Its ability to prosper under environmental con- 
ditions that are more or less untenable for most 
other quadrupeds makes the possibility of 
economic use of its adaptability and hardiness 
worthy of much greater exploitation. 


Rosert B. McNee—Socony Mobil: An Ex- 
ploratory Case Study of Selected Geographic 
Patterns of an Oil Corporation 


This study illuminates the functional geog- 
raphy of the oil industry through a new ap- 
proach, corporation geography. A corpora- 
tion region is a planned economic region, focal 
in character. Geographic study of corporation 
regions clarifies the functional interrelation- 
ships of an industry and makes possible carto- 
graphic comparison of differing corporations 
within a single industry or among varied in- 
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dustries. This study is exploratory since cor. 
poration geography has not been cultivated, 

Such study is important to petroleum geog. 
raphy. An oil company region frequently em. 
braces the globe. The major companies usually 
include all four functions (production, trans. 
portation, refining, and marketing), integrated 
to varying degrees. Seven oil companies dom. 
inate international petroleum; seven regional 
systems include most of international oil geog. 
raphy. Each corporation region is largely 
autonomous, but this autonomy is modified 
by interrelationships among corporate regional 
systems, as in joint operations. 

Socony Mobil Oil Company, Inc., with affili- 
ates, is one of the seven international giants, 
it is most representative of this group, in size, 
functional integration, and geographic diversi- 
fication. Five selected geographic patterns are 
examined: (1) Historical development of the 
Socony Mobil regional system, (2) producing 
patterns, (3) refining patterns, (4) marketing 
patterns, and (5) product flow and transpor- 
tation. Each is analyzed with appropriate 
world maps and compared with related patterns 
of the whole worid oil industry. The functional 
patterns of Socony Mobil are then analyzed 
comparatively. The study concludes with ob- 
servations on the significance of the Socony 
Mobil regional system for world petroleum 
geography. The author studied Socony Mobil 
directly through an industrial fellowship. 


DonaLp W. Metnic—Three American North- 
wests: Some Perspectives in Historical 
Geography 


An overview of three “Northwests” from two 
separate perspectives is suggestive of impor- 
tant avenues of research for historical geog- 
raphy. 

In terms of spatial content, the Old North- 
west may be viewed as the culture hearth of 
the main stream of American rural tradition. 
Elements from the cultural variety of the Sea- 
board were here blended into a distinctive 
complex which was carried westward with 
modifications onto the High Plains. Coloniza- 
tion of the Pacific Northwest paralleled in pat- 
tern and process that of the New Northwest 
(Upper Mississippi-Dakota ). Emigrants were 
drawn principally from the Old Northwest, 
the Willamette served as the local culture 
hearth, and expansion eastward into the Colum- 
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bia grasslands paralleled that into the Northern 
Plains. Other historic agricultural complexes 
in the United States are either different in 
origin or divergent in development from this 
dominant pattern. 

In terms of spatial concepts, these North- 
wests reveal great variety. Because of an over- 
lay of discordant occupance patterns, “Old 
Northwest” never took root as a popular 
regional concept. Migrating westward with 
settlement, “Northwest” became stabilized in 
the Minnesota-Dakota area, persisting as an 
approximation of the Twin Cities nodal region. 
“Pacific Northwest,” popularized by Port- 
land commercial interests, became firmly es- 
tablished in both popular and professional 
thinking. 

Popular spatial concepts deserve greater at- 
tention. They may provide clues to historic 
variations in physical environment, to relevant 
areal units of past times, to developing multi- 
regional images of the public, and to fresh 
views of important spatial organizations. A 
historical human geography which includes 
both spatial content and concepts can make 
important contributions to the interdisciplinary 
study of regional consciousness. 

Three main categories of the history of ideas 
are of direct significance to historical geogra- 
phy: (1) the developing knowledge of the 
physical patterns of the land, (2) the growth 
of understanding of the qualities of the en- 
vironment, and (3) the history of spatial con- 
cepts related to meaningful areal divisions. 
The first two have received some attention 
from geographers but the last needs more 
emphasis and its study provides new insights 
for the historical geographer. 


ALEXANDER MeELAMiD—The Geography of 
World Petroleum Prices and the Middle 
East 


Over 6,000 firms compete in the United 
States petroleum market whose center is in 
Tulsa, Oklahoma. Nowhere else in the world 
is there a similarly active market, and Tulsa 
Prices therefore determine world petroleum 
prices. Until 1949 freight (pipeline, tanker, 
ete.,) was added to Tulsa prices to establish 
fo.b. and c.i.f. prices almost anywhere else in 
the world. Since 1949 Venezuelan f.o.b. prices 
have been equalized with Tulsa prices plus 
freight from Tulsa to Gulf of Mexico terminals 
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(U.S. Gulf posted prices). For world prices, 
irrespective of origin of oil, freight from the 
Venezuelan seaboard to Malta or destinations 
west of Malta is added to U.S. Gulf coast posted 
prices. To arrive at prices east of Malta up to 
the Persian Gulf, freight is deducted from the 
Malta price. Thus the price f.o.b. Kuwait 
equals the U.S. Gulf posted price, plus freight 
from Venezuela to Malta, less freight from 
Malta to Kuwait via the Suez Canal. Prices 
at Levant pipeline terminals or European des- 
tinations are similarly determined. This price 
system applies whether the Suez Canal is used 
or not. East of the Persian Gulf freight is 
again added until the total price equals U.S. 
Gulf posted prices plus freight west from 
Venezuela. There are several exceptions to 
these rules, but they do not invalidate the 
basic principles. 

Since oil production in the United States is 
relatively costly this system assures a high 
price to the profit-sharing, but low-cost Middle 
East oil producing states. The system prevents 
large-scale Middle East oil imports into the 
United States. Suggested revisions would place 
the price-shed to the west of Malta, reducing 
Middle East prices particularly for European 
buyers. 


Davi H. Miter—Specifying the Areal Ex- 
tent of Mountain Snow Cover 


Because snow cover brings about radical 
changes in the local climate, knowledge of its 
areal extent is necessary for climatologic re- 
search. Unfortunately, in mountain regions 
of the West that are sparsely settled and diverse 
in terrain, the finely articulated snow-cover 
pattern slips through the coarse mesh of sur- 
face observations. 

The birdseye view given by aerial photog- 
raphy or reconnaissance is often unavailable, 
and a means is needed to specify extent of 
snow cover in terms of such elements as snow- 
pack mass or runoff. 

Observations by the Corps of Engineers 
showing snow-cover over drainage basins of 
two headwater streams and of Kings, Boise, 
Flathead and Kootenai rivers have been ana- 
lyzed with respect to other hydrologic ele- 
ments. It was found that in headwater basins 
with deep snow, a large fraction of the seasonal 
runoff occurs while snow-cover is still exten- 
sive; a curve of snow-covered area plotted 
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against accumulated runoff changes little until 
mid-spring. In large basins, such a curve drops 
off rapidly in early spring. 

In general terms, snow cover in a headwater 
basin is not reduced to half its initial area until 
two-thirds of a twenty-inch runoff, or three- 
fourths of a forty-inch runoff, has passed out 
of the basin. Snow cover in a large basin, 
where subsurface storage delays flow, is re- 
duced to half its initial area when half a twenty- 
inch runoff has occurred. 


E. Witiarp MitLter—Distributional and Func- 
tional Changes of Villages in Western Penn- 
sylvania 
The distribution and function of villages in 

American economic life has received little at- 

tention from geographers. The village is, how- 

ever, most important in the nation’s settlement 
pattern. This paper investigates and analyzes 
distributional patterns and functional changes 
of villages from 1820 to the present in six coun- 
ties—Armstrong, Butler, Clarion, Forest, Jef- 
ferson, and Venango—in west central Pennsyl- 
vania. All settlements with populations be- 
tween 25 and 1000 are included. Maximum 

size of villages investigated was placed at 1000 

for it differentiated basically residential set- 

tlements and service communities from multi- 

functional towns where manufacturing plays a 

significant role. Manufacturing is found in 

only 15 of the 193 villages and deals essentially 
with processing local raw materials. 

The village pattern began in this region in 
the 1820’s and evolved with expansion of agri- 
cultural, mining, and lumbering industries. 
Consequently, the number of villages increased 
from 60 in 1850 to 325 in 1920. Village popula- 
tion in 1920 was 63,250, approximately 20 per- 
cent of the total six-county population. 

Since 1920 the local economy has declined 
significantly. While many hamlets with less 
than 100 people have disappeared, villages 
with populations of 100 to 1000 have remained 
essentially stable or have increased in size. Al- 
though local employment opportunities have 
declined for rural communities, larger villages 
have adjusted to the new economic situation. 
These settlements now serve primarily as res- 
idential communities with workers commuting 
to the region’s towns and cities. The future of 
the villages will depend primarily on ability to 
attract people who prefer to live in a semirural 
environment. 
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Pau F. Mizer—Burns Ditch: Proposed 
Ocean Port for Indiana 


In the Dunes country of northern Indiana q 
controversy long in development has erupted 
into an open feud. It has been proposed that 
a deep-sea port be established at or near Burns 
Ditch in Porter County. The outcome of this 
harbor proposal with its attendant industrial. 
zation is contingent upon a clash of two op- 
posite land usages. The dunal clusters are ideal 
for recreation and high-cost residences. Be- 
cause of several apparent factors, this area is 
also favorable for industrial development. 

This is a study of the economic base of the 
harbor. It indicates that the strongest justifica- 
tion for port development now is the possibility 
of large-scale heavy industrialization in close 
proximity to Burns Ditch. Also it is shown that 
such commercial development will deteriorate 
Dunes Park and the high-cost residential areas 
in the immediate vicinity. 

The anticipated traffic emphasizes bulk com- 
modities, mainly coal and grain. Composite 
estimates from three surveys appear to be op- 
timistic, partly due to an underestimation of 
the competitive attraction of better-located 
Calumet Harbor. 

Any significant effect the St. Lawrence Sea- 
way might have upon Burns Ditch will be de- 
layed until the location of new industry within 
the port’s trade territory. Without an indus- 
trialized umland, neither a good variety of bulk 
goods nor manufactured goods will be handled. 

Recently land has been optioned and pur- 
chased for large-scale industrialization. This 
region appears to be on the threshold of com- 
mercial development. The present conflict of 
incompatible land uses will largely determine 
the direction of this development. 


Rosert B. MonrER AND NorMAN E. GREEN— 
Report on Current Research in Aerial Pho- 
tographic Interpretation as Related to Urban 
Geographic Studies 


As a part of Air Force interest in aerial pho- 
tographic interpretation, a research project was 
initiated to develop methods for identifying 
specific socio-physical aspects of an urban 
complex. The over-all design envisaged the 
use of aerial photography as a source of basic 
data in terms of indices correlated with resi- 
dential structures, their types, and spatial dis- 
tributions. This paper summarizes the work 
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done to date, and, as such, is a follow-up of a 
paper presented at the annual meeting of the 
Association of American Geographers in 1953. 

The basic criteria developed in early pilot 
studies for the identification of residential 
structures from aerial photographs were re- 
fined to permit delineation of residential struc- 
ture types as a basis for socio-economic areal 
classification. Combinations of structure types 
were found to be sensitive indices to differ- 
ences in social and demographic characteristics 
of urban subareas. In addition, studies utilizing 
Guttman’s Scale Analysis indicated that mate- 
rial cultural aspects (photo data) were closely 
correlated with urban social stratification sys- 
tems. Additional studies investigated the spa- 
tial relationships between the human and phys- 
ical units of several American cities. 

While further work is planned to test the de- 
veloped methods for use in foreign cultures, 
it is believed that these studies demonstrate 
the means of utilizing aerial photography in 
studying the significant relationships between 
human interactions and the material-cultural 
physical features of American urban agglom- 
erations. 


Jack UsoeR Mowtt—The Economic Geog- 
raphy of Nuclear Power 


The critical years for nuclear power will be 
the decade of the 1960’s. Then, much of the 
technical research and development will be 
completed; yet the golden age of cheap, ubiq- 
uitous nuclear power will not have arrived. 

Two channels of growth will be followed: 
additions to existing central power systems and 
self-contained installations in regions unde- 
veloped with respect to electrical power. In 
both cases the initial limiting factor will be the 
high capital cost of nuclear power plants. The 
chief advantage will be the convenience of a 
“weightless” fuel which will burn for 12 months 
or more without recharging. This indicates 
that in the 1960’s nuclear power will be 
adopted in regions where it can be most effi- 
ciently used, i.e., where the input of power at 
a given price will permit opening unexploited 
territory to productive activity, or permit ex- 
panded production in marginal areas. 

The geographic regions in which this princi- 
ple will apply are totally inaccessible to bulk 
transport of conventional fuels, are at the mar- 
gin of inaccessibility due to unusually high 


transport costs, or are in strategically vulner- 
able positions. 

The peculiar condition imposed by the high 
capital cost of nuclear power requires the in- 
dustry which adopts it to have a high-value 
export product which will enable quick amorti- 
zation of the investment and restoration of the 
foreign exchange used in the transaction. 

The industries that best fit these conditions 
are mining, manufacturing, irrigated farming, 
and colonization projects. The regions which 
appear most attractive for such developments 
are northern Canada, the Caribbean Islands, 
Latin America, Africa, Western Australia, the 
Middle East and certain parts of South Asia. 


Howarp J. Ne.tson—Walled Cities of the 
United States 


Though important in the urban geography 
of Europe and Asia, city walls are given little 
attention in the study of American cities. Per- 
haps this is because the topic has been unex- 
plored, for though neither numerous nor per- 
manent, walls have been a significant feature of 
some American cities. 

Many settlements in the United States began 
with a few cabins surrounded by a stockade. 
However, perhaps a dozen of our large cities 
grew to considerable size while boasting bona 
fide walls. Walls varied from the wooden pick- 
ets of Albany to the earth and stone walls of 
Ogden and the brick walls of Charleston. Oc- 
casionally, moats required drawbridges at the 
fortified gates. In length, the walls ranged 
from the short segment across the Neck at Bos- 
ton to the six-mile long wall of Salt Lake City. 
Heights varied from about twelve to twenty- 
five feet. 

Walled cities were widely scattered around 
the United States and occurred over a time 
span of several hundred years. New York’s first 
wall was built in 1644; the bastions of Salt Lake 
City were standing in 1862. Most walls were 
left to decay after a short period of existence, 
but in several cities they lasted four or five 
decades, and those of Detroit and Albany re- 
mained for about a century. 

The significance of early and transitory city 
walls is difficult to assess without individual 
field studies. However, street patterns, age 
of built-up areas, and the location of occasional 
parcels of public land seem related to the ex- 
istence of these half-forgotten fortifications. 
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WiuuraM D. Patrison—The Original Plan Be- 
hind the Rectangular Subdivision of Land 
in the Old Northwest 


Existing studies are in agreement that we 
owe the square townships and sections of the 
Old Northwest to the Land Ordinance of 1785, 
which embodied in modified form an earlier 
plan for rectangular surveying. The purpose 
of the present paper is to indicate the broad 
significance of this earlier plan which, though 
often cited, is little understood. 

Three general observations are essential to 
an appreciation of the plan: (1) A novel 
scheme of measurement was proposed, with 
the intention of reforming linear and areal 
measurement in the United States generally. 
(2) Squares, into which the land was to be 
subdivided, were designed to control rather 
than eliminate the southern system of indis- 
criminate locations. (3) The plan was closely 
integrated with Jefferson’s contemporary pro- 
posal for western state boundaries. 

The men who drew upon this plan, in com- 
posing the Land Ordinance of 1785, abandoned 
any intention of reforming land measurement 
and converted the original grid from a means 
of exerting control over the southern-style sys- 
tem of land surveying to a framework for the 
accommodation of New England townships. 
Later, under the terms of the Northwest Or- 
dinance of 1787, Jefferson’s proposed state 
boundaries were set aside. Certain features of 
the original plan lived on, however, not the 
least important of which was the idea of rec- 
tangular subdivision. Further, in a sense, Jef- 
ferson’s rejected state boundaries were eventu- 
ally employed, as will be explained. There is 
reason to regret that the original scheme for 
reformed land measurement was not also put 
into effect. 


Ciyve P. Parron—An Improved Combination 
of the Sinusoidal and Mollweide Grids 


Several attempts have been made to com- 
bine the best features of the Mollweide and 
Sinusoidal projections, two equivalent grids 
with straight parallels, into one world map. J. 
Paul Goode simply affixed the polar parts of 
the Mollweide to an equatorial Sinusoidal mid- 
dle. Boggs calculated a “mean” between the 
two projections in order to smooth the kinked 
meridians of Goode’s projection. 
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If we assume that the Mollweide is a better 
projection for polar, and the Sinusoidal for 
equatorial latitudes, the best combination jg 
one wherein the new grid partakes completely 
of the Mollweide at the Poles and gradually 
acquires more of the Sinusoidal characteristics 
equatorward. One such projection utilizes the 
fact that the sum of the squares of the sine and 
cosine of an angle is equal to unity. Multiply. 
ing the y co-ordinates of the Mollweide by sin?, 
and the y co-ordinates of the Sinusoidal by cos? 
of the latitude, and adding the products, yields 
y co-ordinates that satisfy the conditions men- 
tioned above. To maintain equivalence, a 
different calculation must be made to derive 
the x co-ordinates, which do not, however, dif. 
fer much from x co-ordinates obtained in the 
same way as the y co-ordinates. 

The resulting grid is equivalent; its angular 
distortion is less than that of the Mollweide in 
equatorial latitudes and less than that of the 
Sinusoidal in polar latitudes. Hemispheres of 
the Sinusoidal, Mollweide, and of the new pro- 
jection, drawn to the same scale, illustrate the 
relationship between the three. 


Dona.p J. Parron—Spatial Patterns of Some 
American Atlantic and Gulf Port Hinterlands 


This study discusses some of the spatial as- 
pects of certain Atlantic and Gulf port hinter- 
lands. Analysis is centered on the rail com- 
ponent of general cargo traffic, and on the 
movement of grain and ore. Total carload 
origins for a 30-day sample period have been 
mapped for export traffic through Baltimore, 
Philadelphia, New York, Boston, New Orleans, 
and Galveston, and the same has been done for 
carload destinations on import traffic through 
the same ports. These maps give a picture of 
the extent and orientation of the several hinter- 
lands and the varying degrees of hinterland 
overlap; more significantly, they raise a series 
of questions relative to the causality of the ob- 
served patterns. 

Atlantic and Gulf port hinterlands overlap 
in numerous areas. Most important, however, 
is an area extending from western Pennsyl- 
vania westward through the eastern Middle 
West to the upper Mississippi Valley, where 
localities importing or exporting general cargo, 
exporting grain, and importing iron and ferro- 
alloy ores are closely spaced and responsible 
for a large aggregate traffic. Eastward, south- 
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eastward, and southward from this zone the 
several ports become more dominant in their 
respective spheres, yet some ports fail to es- 
tablish relative dominance even in their im- 
mediate hinterland. In the case of New York, 
three spheres of relative dominance are rec- 
ognized. 

An attempt is made to assess the more im- 
portant causal factors underlying the general 
pattern of port hinterlands. These include port 
differential territories, port facilities and serv- 
ices, and the maritime connections afforded at 
the different ports. 


Raraet Pico—Value of the Rural Land Classi- 
fication Program of Puerto Rico for Purposes 
of Economic Development 


The Rural Land Classification Program of 
Puerto Rico, carried out throughout the period 
of 1949-51, is a detailed inventory of the land 
uses and of the physical characteristics of the 
land throughout the Island. This project, or- 
iginally sponsored by the Puerto Rico Planning 
Board and the Social Sciences Research Center 
of the University of Puerto Rico, was later 
placed entirely under the administration of the 
Puerto Rico Department of Agriculture. The 
Director of this survey was the present AAG 
President, Dr. Clarence F. Jones. 

This survey has been most valuable in the 
implementation of long-range programs for 
direct economic development. Briefly, the De- 
partment of Agriculture and Commerce has 
used it in setting up long-range programs to 
increase the Island’s agricultural production 
and also to answer specific requests about the 
availability of land for certain crops and other 
agricultural enterprises. The Puerto Rico Plan- 
ning Board is using the survey data in the prep- 
aration of master plans, most specially in a far- 
reaching agricultural development plan that 
sets up a pattern for a more intensive agricul- 
tural utilization. It is also being used in several 
other phases of agricultural planning, such as 
crop studies, plans for rainfall stimulation prac- 
tices, and in studies to determine minimum 
Wages in various agricultural enterprises and 
areas. More recently, the land-use map gave 
the landmarks for the reconstruction of the to- 
bacco barns destroyed by hurricane “Betsy” 
that hit Puerto Rico last August. 

In addition to these vital economic activities 
that have used this survey, the map and data 





have proved valuable for a better location of 
roads and other government facilities. 

In the educational field, the Department of 
Education has under preparation a geography 
textbook that uses data gathered by the survey 
regarding crops and areas where they are pro- 
duced, as well as maps showing land uses. Fi- 
nally, as a source of information on the Island’s 
agricultural practices and types of farming, it 
has aided the State Department in presenting 
that phase of Puerto Rico to the students of the 
Technical Cooperation Program. 


MERLE Prunty, Jr.—Soil Erosion and Planta- 
tion Migration: Fallacious Concepts Regard- 
ing Dissemination of a Southern Cultural 
Form 


This discussion treats two ideas regarding 
19th century dissemination of the plantation 
occupance form in the South: (1) that plan- 
tations originated in the eastern South and 
“migrated” westward; (2) that plantations had 
to “migrate” because their occupance system 
exhausted and eroded soils. 

Analysis of the first concept indicates that 
plantations did not “migrate.” Apparently few 
eastern plantations were abandoned. While 
plantations increased numerically and spread 
westward, these landholdings—being spatially 
fixed entities—were not mobile. They spread 
through creation of additional plantations be- 
cause a migrating population carried with it a 
distinctive concept of rural settlement—the 
plantation occupance form. 

The second point is analized via a theoretical 
model. If an absolutely flat plane, supporting 
uniform soils and climate throughout, is used 
to represent the South, it is seen (1) that plan- 
tations expanded numerically in the east in 
crude correspondence to population incre- 
ments; (2) that westward population move- 
ments, and consequent increments in planta- 
tion numbers, were necessary to support addi- 
tional population after most of the eastern 
South was settled; and (3) that these move- 
ments—and corollary dissemination of the 
plantation occupance form—were bound to oc- 
cur regardless of soil exhaustion or erosion. Al- 
though soil erosion existed on plantations, it 
did not play a causative or determinative role 
in their dissemination. When soils are intro- 
duced into the model as a variable, it appears 
that superior soils in interior and western lo- 
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cales served as magnets which hastened, and 
directed, plantation dissemination into the in- 
terior South. 


Joun R. Ranpatt—The Political Geography 
of Israel: A Preliminary Report 


The present paper is a preliminary report on, 
or an outline of, the political geography of Is- 
rael, applying the functional approach as set 
forth by Hartshorne and others. 

The internal political relations are examined 
first: those centripetal in nature as opposed to 
those that are centrifugal. The creation of Is- 
rael resulted from three major factors or con- 
ditions: (1) the age-old hope of the Jews for 
a return to Zion; (2) activity of political Zion- 
ism; and (3) the failure or inability of the 
United Nations and the World Powers to take 
decisive action when needed. Next considered 
are those parts of Israel in which the state idea 
is present. 

Centrifugal factors include: an imbalance 
in economy; a lack of natural resources for in- 
dustrial development; the arab boycott; the 
Arab minority; and Jews of oriental culture. 

The external relations of Israel are consid- 
ered next: territorial, economic, political, and 
strategic. Israel’s present boundaries result 
from armistice agreements only and satisfy 
neither Israel nor the Arab states that border 
her; Israel’s economy is in large part supported 
by funds from other states; although a sov- 
ereign state, Israel cannot be said to be a free 
agent in her political relations; Israel has stra- 
tegic importance from her geographic location 
and also vis-a-vis the Arab states. 


Erwin Raisz—Geostenography 


Geostenography is a system of geographical 
note-taking that was developed during the ex- 
cursions after the Congress in Brazil. It was 
particularly helpful in a shaky autobus, passing 
rapidly-changing scenery. The method con- 
sists of symbols, letters, numbers, and profiles. 
For example, 200M is a mature land with 200 
meter relief. 50V U; is a plateau with rivers 
steeply incised down to 50 meters and with 
7/10 upland. BaP; is a region with 2/10 in 
bananas, 5/10 in pasture, and the rest is ca- 
poeira (cut-over forest). Land profiles are in- 
dicated graphically. 

The system is actually a compass traverse 
from which a land-use map can be made even 
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if no detailed maps are available. It requires 
an auto compass, a barometer, and access to a 
kilometer or mile indicator. Nearby features 
are noted almost continuously as the bus passes 
them, more distant features at intervals indi. 
cating the direction and distance of features. 
On curving roads notes are taken only while 
the bus proceeds in the main direction, unless 
the direction is indicated. Notes are taken side. 
ways either in one or in both directions, 

The author applied geostenography to travel 
in a train, ship, and airplane with equal suc. 
cess, and the results are presented in the article, 


ALLAN Ropcers—The Hinterland of the Port 
of Genova 


Genova is Italy’s leading port rivaling Mar- 
seilles as the most important port in the Med- 
iterranean. It has achieved its present status 
basically because of its location with respect 
to the rich industrial and agricultural centers 
of the Po Valley. Through the gateway of 
Genova, low-value bulk industrial and agri- 
cultural raw materials are funneled to the in- 
terior and to a lesser degree industrial end- 
products are exported. Because of its position 
as a port and break of bulk center Genova was, 
in the past, in an excellent position for de- 
velopment of those industries which involved 
the production of semi-processed goods de- 
signed for further fabrication in its hinterland. 

In this study, available port statistics on com- 
modity flows to and from the interior and rail- 
truck movement data were supplemented by 
the use of a valuable corollary source of infor- 
mation. This involved an examination of the 
extent and character of the contacts of the 
major industrial plants in the Genova area with 
the hinterland. Using data secured by plant 
interviews, maps were constructed showing 
the sources of raw materials required by these 
industries and the markets for each of the major 
products manufactured in the port. Analyses 
of the relations of the port with its hinterland 
demonstrated in this paper have furnished a 
basic key to the growth of port trade and have 
provided valuable clues as to the development 
and prospects for expansion of industry in 
Genova. 


ANTHONY Sas—Dutch Immigration Into Can- 
ad Since 1945 


With respect to Dutch emigration to over- 
seas countries during the postwar decade, 
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Canada is not only the first country with which 
the Netherlands government made immigration 
agreements; it is also the nation which has 
absorbed the largest number of Dutch settlers: 
about 110,000 out of a total of 245,000 emigrants 
from the Netherlands. 

The large-scale migration became imperative 
because of the surplus of agricultural and 
skilled labor resulting from a high birthrate 
and limited amount of land in the Netherlands. 
Preference for Canada was the result not only 
of the demand for labor in primarily rural areas 
but also of geographic proximity. 

For the past ten years the significant aspects 
of this migration have been: (1) the active 
assistance to the emigrants and cooperation 
by the Netherlands government; (2) the agrar- 
ian basis of the migration; (3) the predomi- 
nance of Southern Ontario as the area of settle- 
ment; (4) the “en-famille” character of the 
migration; (5) the desire of the immigrant to 
become economically independent at the earli- 
est possible moment; (6) the general lack of 
knowledge of the language predominant in the 
country of adoption and the slow cultural inte- 
gration especially in rural areas; (7) the great 
influence of various religious organizations 
upon the life of the settlers. 

There is no doubt that Dutch immigration 
into Canada will continue unabated; however, 
there is every reason to believe that the propor- 
tion of agriculturalists will be lower in the 
future as a result of the increased immigration 
of nonagricultural workers in recent years. 


Nicuo.as J. Scumupt, Jr.—Utilization of Geog- 
raphy and Geographers in Corporation Re- 
search 


The number of geographers employed by 
the aircraft industry is increasing steadily. 
A new “weapons systems” concept initiated 
by the military for the purchase of major 
weapons is largely responsible for this trend. 
Under this concept, designers and producers 
of weapons systems, such as planes, missiles, 
or satellites, must consider all facets of a 
weapon's operation, including the total en- 
Vironmental complex in which it operates. 

Geographers in their systematic guises as 
climatologists, physiographers, meteorologists, 
oceanographers, logisticians, intelligence and 
environmental specialists, etc., are called upon 
to describe conditions, predict values, and 
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recommend solutions to a great variety of en- 
vironmental and operational problems. 

In a company producing weapons systems, 
geographers have access to a great store of 
classified geographic and other intelligence 
data on a “need to know” basis. They also have 
access to their company’s confidential technical 
library, and, of course, to all of the usual open 
sources of geographic information. In addi- 
tion, they are encouraged to consult with ex- 
perts on any subject relevant to their problems 
from nucleonics and astrophysics to political 
science and psychology. 

Many geographers employed by aircraft 
companies today have had military and military 
intelligence experience. Backgrounds in math- 
ematics, physics, statistics, and basic engineer- 
ing subjects are definite assets for geographers 
interested in industrial employment. 


BERNARD H. ScHockEL—A Technique in Meas- 
urement, Integration, and Areal Differentia- 
tion, of Economic Importance 


The intent of the technique here considered 
is improvement in concomitant measurement, 
integration, and areal differentiation. The ap- 
plication is to the economic importance of the 
3,072 counties of the United States. The core 
of the formula for each county is 


omy < resulting in percent- 





Representative County, 

age, which is mathematically flexible in the 
items used as criteria. The first subproject, 
now completed, deals with the 92 counties of 
Indiana, used as a sample. 

The area of the mythical Representative 
County is 675 square miles, which is the 
average size of the counties of the states east 
of the Rocky Mountains. 

By proportion the values of the Representa- 
tive County are deduced in the following items, 
total and per square mile: (1) population, 
(2) value of products sold from the farm, (3) 
manufacturing increment, (4) wholesale sales, 
(5) retail sales, (6) persons employed in min- 
ing, and (7) employed persons not included in 
items 2-6. 

With these 14 norms of the Representative 
County, each Indiana county’s percentage of 
the Representative is calculated for each of the 
14 norms. Since the ratings are percentages of 
the Representative, the 14 percentages of each 
county are then integrated into one composite, 
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to produce the county’s over-all rating in eco- 
nomic importance. Result: a map of Indiana 
portraying the economic importance of its 92 
counties, each comparable to all 3,072 counties. 


FRANK SEAWALL—An Approach to Hinterland 
Analysis of River Transportation 


The major purpose of this paper is to dem- 
onstrate the practicability of a geographic 
technique in delimiting and analyzing the 
hinterland of river transportation for a com- 
modity. The transportation of gasoline on the 
Monongahela River, one of the world’s busiest 
waterways, has been selected as a case study. 

The following procedure was used to differ- 
entiate a quantitative hinterland: (1) by field 
research, delimit the area served by each ter- 
minal; (2) measure the area of each of the ter- 
minal hinterlands; (3) obtain data indicating 
the annual amount of gasoline transported to 
each. terminal (unpublished data, but avail- 
able from United States Engineers, District 
Office); (4) calculate the mean annual gas- 
oline consumption per square mile in each 
terminal hinterland; and (5) map the mean gas- 
oline consumption in each hinterland (where 
the hinterlands are superimposed on one an- 
other, the mean consumption of the super- 
imposed areas were totaled). The resulting 
hinterland map has a gradational pattern, indi- 
cating that certain segments of the hinterland 
have greater access to water transportation 
than other portions of the hinterland or make 
greater use of it. 

The final phase of this study analyzes the 
physical, economic, and human factors which 
are effective in limiting the hinterland to the 
specific area it occupies, and the causes of the 
resulting hinterland pattern. 


FREDERICK J. SiMooNs—The Influence of Cul- 
tural Attitudes on the Ethiopian Landscape 


Northern Ethiopia was invaded by Semitic 
farmers from highland South Arabia starting 
about 1,000 B.C. Their cultural descendants, 
the Amhara, have pushed across the plateau, 
extending their political and economic influ- 
ence southward. The Amhara have brought 
about striking changes in highland Ethiopian 
agriculture and in the landscape because of 
their deep-seated preferences and prejudices. 
They have preferred the plow to the hoe as an 
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implement of field cultivation; they have dis. 
dained the traditional root crops and the ha. 
nana-like Ensete in favor of cereals and pulses 
as crops, and they have had little interest in the 
cultivation of tree crops. Moreover, the Am. 
hara measure a man’s wealth by the number of 
domestic animals, particularly cattle, he pos- 
sesses. The keeping of large herds of animals 
and the clearing of fields for sowing cereals 
and pulses led to the creation of a landscape of 
open fields with herds grazing on fallow or 
uncultivated land. The agriculture of the 
northern plateau contrasts strikingly with that 
of unaltered parts of the southern highland 
where root crops and the Ensete are important, 
where farmers are often concerned with indi- 
vidual plants which may be grown in gardens 
or native plantations, and where the hoe re- 
places the plow as the principal agricultural 
implement. 

The changes in Ethiopia’s agriculture illus- 
trate the general need for assessing the role of 
cultural attitudes in modifying the landscape. 


Rosert SincLarr—Coal Port Hinterlands of 
Northern Ireland 


Because Northern Ireland is practically de- 
void of fuel and power resources, coal ports 
are of outstanding importance in the Province's 
industrial economy. In spite of Northern Ire- 
land’s small size, no fewer than eight ports 
compete in importing and distributing indus- 
trial coal. Hence, an areal pattern is evident 
in the movement of industrial coal to the 
Province’s industries, a pattern which com- 
prises the distributary hinterlands of the re- 
spective ports. This study precisely delimits 
the coal hinterlands of the various ports and 
considers the factors which have brought about 
the hinterland pattern. 

The pattern and size of coal port hinterlands 
in Northern Ireland have been relatively stable, 
in spite of changes in coal sources, modes of 
transportation, and degree of competition be- 
tween importers. The pattern basically ex- 
presses the advantages and disadvantages of 
individual ports and port areas. Briefly, these 
fall into three main groups: (1) locational 
factors (both internal and external), (2) port 
facilities, and (3) efficiency of delivery opera- 
tions. The relative importance of each of these 
factors is analyzed as the hinterland of each 
port is considered and explained. 
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Dan STANISLAWSKI—Migration and Environ- 


ment 

In the archaeology and history of Spain and 
Portugal there is record of several immigrant 
farming groups. Each of these, because of the 
diversity of Iberian conditions, was able to 
choose land suitable to its needs. In nearly all 
cases, this resulted in the choice of an area for 
settlement climatically akin to that from which 
the group had begun its trek. 

Early African migrants spread along the 
Mediterranean shores through a long period 
of time. Phoenicians, Greeks and Carthagin- 
ians, all Mediterraneans, later skirted the same 
shores for trade and established trading settle- 
ments. Rome took power everywhere in the 
peninsula, but did not establish agricultural 
settlements of any importance beyond the 
limits of Mediterranean climate. Muslims also 
took power over most of the peninsula, but 
within two generations had relinquished the 
unwanted non-Mediterranean lands at the 
north. 

Central Europeans found the north and 
northwest of Iberia to their taste. Celts and 
Germanic peoples began to filter into the 
peninsula by 900 B.C. and continued to do so 
for at least five centuries. Later Germans (the 
Suevi of the fifth century A.D.) chose the same 
general area for concentration and followed 
the northern fringe and the west coast down 
to central Portugal. Another Germanic group, 
the Visigoths, being dominantly herders, chose 
the central plateau land (as had some Celts) 
where their cattle could graze. 

None of these early migrations has failed 
to make its impress upon Iberian life. The ef- 
fect of the Suevi is still to be seen in the north- 
west. In many respects the quality of life of 
the Mediterranean region harks back to that of 
the early immigrants. Even the Visigoths, who 
left little materially, have left strong remnants 
of their feudal attitudes, especially in the 
Castiles, 


Kx H. Stons—The Norwegian Edges of 
Settlement: Measures of Permanence 


This is part of a general research program 
to develop rules to insure the permanence of 
first settlement in an area. The specific ob- 
jective is to analyze the permanence of resi- 
dence in the Norwegian margins of settlement, 
the areas believed most suitable for the for- 


mulation of rules to insure the permanence of 
new settlement in adjacent unoccupied lands. 

The 1950 marginal zones of permanent resi- 
dence in Norway are mapped as stable and un- 
stable settlement zones. The former are those 
parts of the edges of settlement which have 
been stable in position and population num- 
bers since 1920 or earlier. The stability is 
analyzed by location and by topics indicating 
possible measures of the permanence of the 
population. 

Unstable marginal settlement zones are 
mapped as areas of new settlement since 1920 
and as areas of continuously decreasing popu- 
lation since 1920. Each of these is analyzed 
by location and by topic to determine causes 
and degree of permanent and impermanent 
residence. 

Further studies needed to formulate rules 
for the process of settling permanently are 
suggested. 


Artuur N. STRAHLER—Objective Field Sam- 
pling of Physical Terrain Properties 


Objective, quantitative terrain analysis use- 
ful in military and engineering applications 
measures purely physical properties of the 
ground surface relevant to problems faced. 
Relative to facility of dispersed cross-country 
movement on foot or in vehicles, an element of 
ground surface may be analyzed in terms of 
resistive forces set up by ground slope, surface 
roughness, soil weakness, and vegetation. In- 
hibition of movement depends upon the sum of 
these resistive forces weighted on a perform- 
ance basis. A barrier to movement is then de- 
fined as a terrain element in which the sum of 
resistive forces exceeds the impelling forces. 

A summer field sampling program in central 
Maine provided data on mean values and vari- 
ances for within-area and between-area an- 
alysis of three basically different terrain types 
with a wide range in geological properties: (a) 
bouldery thin till on granitic bedrock with hard- 
wood forest, (b) bog on clay with hemlock for- 
est, and (c) sand plain with pine forest. Rough- 
ness, or micro-relief, was sampled on random 
100-foot transit lines with a level rod, meas- 
uring mean and total lift heights to overcome 
roughness. Resistance of surficial soil to shear- 
ing was sampled uniformly along these sight 
lines by Proctor penetrometer. Trunk diameter 
and tree frequency were measured in 40-foot 
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sample circles located by random azimuths and 
distances. Significant differences exist in 
means or variances between areas, suggesting 
the practicality of describing and differentia- 
ting terrain classes on statistically-defined 
terms while at the same time supplying maxi- 
mum information on physical properties. 


Epwarp J. Taarre—Route Elasticity of De- 
mand—Geographic Application of an Eco- 
nomic Concept 


The economist’s useful concept of elasticity 
of demand may be applied to a map study de- 
signed to evaluate the impact of low coach 
fares on the spectacular growth of air traffic 
during the past five years. 

Maps portraying traffic growth are first com- 
pared with maps of coach fare percentages 
and average per-mile fares over Chicago's 
principal air passenger routes. Regression anal- 
ysis and total revenue changes for each route 
are then employed to determine the average 
relationship between coach fares and air traf- 
fic growth. Those routes which show greater 
traffic growth than would be expected from 
the percentage of coach traffic may be re- 
garded as having a relatively elastic demand 
for air travel. A map is then prepared to show 
the distribution of the relatively high and rela- 
tively low elasticities. Analysis of this map 
indicates that: 

1. Product competition in the form of im- 
proved services has been a more im- 
portant factor in generating air traffic 
growth over individual routes than has 
price competition in the form of reduced 
fares. 

Recreational traffic is extremely elastic. 

A decrease in fares on a winter resort 

results in a disproportionately great in- 

crease in traffic. 

3. There is a distance-linked differential 
in elasticity of demand. The longer 
the route, the more responsive it is to 
fare reductions. This has led to the de- 
velopment of a selectively applied taper- 
ing fare structure with the longest routes 
having the greatest percentages of coach 
fares and resultantly lower per-mile fares. 


bo 


WituiaM L. THoomas, Jr—The Geographer as 
a Student of Man’s Role in Changing the 
Face of the Earth 


At the AAG annual meeting twenty years 
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ago, there emerged from a round-table dis. 
cussion on the “Cultural Geography of North 
America” some larger ideas and questions with 
regard to cultural geography itself. A healthy 
variance of views was reported on four points: 

1. What is meant by “cultural geography,” 
and how is its study to be pursued? 

2. How are “culturogeographic areas” ty 
be marked out and classified? 

3. Should cultural studies be concerned 
with observable, material facts only, or 
should the intangibles be considered? 

4. Can detailed field studies be so directed 
and their results so presented that they 
will fit into a larger framework of syn- 
thesis and serve as a basis for valid com- 
parisons and sound generalizations? 

This paper reconsiders these questions, 
twenty years after. In light of the current 
status of cultural geography as reflected in the 
other contributions to this present session de- 
voted to the subject, one may ask whether, 
over time, we have not been rephrasing the 
questions. Are we still searching for the mean- 
ing of cultural geography? Do we now know 
how to pursue its study? Is the delineation of 
“culturogeographic areas” as important as it 
once seemed? Are we still as shy about treating 
intangibles? Have we found a larger frame- 
work of synthesis into which our studies can 
fit? 

The theme of man as an agent of change on 
the earth is examined in relation to culture, 
considered as both a product and an agent of 
human evolution, and in relation to its con- 
tribution as a “framework of synthesis” for 
“culturogeographic” studies. 


Joun H. Taompson—Manufacturing in the 
Kita Kyushu District, Japan 


The cities of Yawata, Wakamatsu, Tobata, 
Kokura, and Moji in northern Kyushu, and 
Shimonoseki across the Strait in Honshu to- 
gether comprise one of Japan’s major industrial 
districts. The purpose of this paper is to de- 
scribe and interpret the spatial arrangement of 
manufacturing within this industrial concen- 
tration. 

Factories with ten or more employees, some 
850 in all, were mapped, and their locations 
studied. The Yawata Iron and Steel Company, 
the largest integrated steel plant in the Orient, 
is outstanding both in its number of employees 
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and in its power to attract satellite industries. 
Other large-scale factories turn out such prod- 
ucts as chemicals, glass, cement, electrical ma- 
chinery, and ships. Eighteen of the twenty 
Major Groups of the Standard Industrial Classi- 
fication are represented. 

Factory sites are of two types. The first is 
found along the Strait of Shimonoseki and 
around Dokai Bay. Here, largely on filled land, 
are located the large-scale, heavy industries 
which can profit from direct access to lime- 
stone, coal, sand, and other materials via ocean 
shipment. These sites are also served by rail- 
road sidings and good roads. The second type 
of site is situated back from the shore where 
the factories exhibit a scattered pattern through 
the built-up area of the cities. Medium- and 
small-scale concerns predominate. Many are 
satellite to the large-scale factories on the shore 
sites or are ubiquitous in character. Small 
trucks and bicycles are the prime means of 
transport to and from these sites. 


KENNETH THOMPSON—T he Origin and Utiliza- 
tion of the English Peat Fens 


The Fens of eastern England comprise a 
distinct region, formerly marsh but now re- 
claimed, covering some 1,250 square miles. 
The region has for its main characteristics 
poor natural drainage, extreme flatness, and 
low elevations. These peculiar physical char- 
acteristics result from an accumulation of ma- 
terial, mainly peat and silt, within a shallow 
basin at heights around present sea level. 
Nowadays the Fens form the largest continuous 
tract of first-class arable land in the British 
Isles. 

This paper is concerned primarily with the 
highly fertile peat deposits which make up 
nearly one-half the Fen area. Such peat de- 
veloped in former freshwater marshes in the 
interior sections of the Fens where waterlogged 
conditions inhibited decomposition of plant 
remains. The circumstances under which Fen 
peat originated are examined in the paper, par- 
ticularly inasmuch as they have bearing on the 
present agricultural value of the soils under 
reclamation. 

Unusual land utilization problems occur in 
the peat Fens and the major of these are con- 
sidered. These problems include the need to 
keep the region free from flooding by means 
of a complex system of artificial drainage and 





difficulties raised by the constant shrinkage of 
peat levels. Other aspects of the peat Fen en- 
vironment that condition human activities are 
examined. The paper goes on to analyze the 
utilization of the peat Fens. Nowadays this is 
almost entirely through agriculture of the in- 
tensive type. On the basis of selected represent- 
ative sample areas (surveyed by the writer in 
1953) generalizations are made regarding the 
crops and livestock of the region. It is pointed 
out that some wastage of the organic Fen soils 
is inevitable if the peat is to be farmed. How- 
ever, the present high wastage rate may be 
reduced by following certain conservative 
practices, which are outlined. 


NorMan J. W. THrower—Cadastral Survey 
and Roads in Ohio 


That the qualities of a basic system of cadas- 
tral survey should strongly affect the linea- 
ments of resulting occupance and use of the 
land is all but self evident. Yet few attempts 
have been made to describe these effects care- 
fully and measure them with any precision. 
This paper reports on an effort to make a 
quantitative comparison of a major group of 
these lineaments, i.e., road patterns, as de- 
veloped under two contrasting cadastral sur- 
vey systems. 

There are many places in the United States 
where side-by-side comparisons of different 
cadastral systems can be made, but the state 
of Ohio is particularly useful. Here on a part 
of the till plain remarkably homogeneous in 
all characteristics examined, the two major 
survey systems of the United States, the rec- 
tangular and the indiscriminate (metes and 
bounds) abut. For this study sample areas 
from the indiscriminately surveyed Virginia 
Military District of Ohio were compared with 
samples of equal size from the area of rec- 
tangular survey to the northwest. The fea- 
tures examined include the total mileage of 
roads and the coincidence of roads with the 
boundaries of minor civil divisions as well as 
the arrangement of properties with respect to 
roads. 

It is concluded that the character of our 
contemporary land use owes a good deal to the 
choice of an original system of cadastral sur- 
vey. The investigation does not demonstrate 
the superiority of one type of survey over an- 
other, but reveals differences in detail which 
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may have significance in their results as seen 
in the development of patterns over a century 
and a half. 


GLENN TREWARTHA—Weather as Related to 
Jet Streams in the Orient 


During the warmer months the westerlies 
and their jet stream in eastern Asia are con- 
fined to the northern side of Tibet. In the 
cooler seasons this high terrain obstacle bi- 
furcates the jet so that one branch flows south 
of the Himalayas and the other to the north of 
Tibet. Their confluence is in the vicinity of 
Japan. 

Some significant weather effects of the jets 
are: 

1. The so-called winter monsoon of South 
Asia and its associated drought are the 
consequence of strong subsidence south 
of the Himalayan jet stream. 

The appearance of the jet south of the 

Himalayas marks the beginning of the 

winter climatic regime of South Asia. 

The narrow band of winter rainfall in 

Northern India is derived from disturb- 

ances which develop under the jet and 

follow it across the subcontinent. 

3. The beginning of the summer weather 
regime in India, the burst of the monsoon, 
is synchronized with the sudden dis- 
appearance of the jet to the north of 
Tibet. This also marks the beginning of 
the bai-u rains in Japan. 

4. The path of the Himalayan jet across 
South China is marked by a concentration 
of disturbances and of winter rainfall 
under the jet. A rainy-day maximum and 
a minimum rainfall variability likewise 
coincide with the jet’s position. 

5. Abnormally steep winter temperature 
gradients in China are related to the con- 
verging jets with contrasting trajectories 
to the lee of Tibet. 

6. The two regions of winter cyclogenesis 
over the waters near Japan coincide with 
the positions of the two jets. 


bo 


Duane C. Twar—The Evolution of Geography 
in the AFROTC 


Since the inception of the AFROTC general- 
ized curriculum approximately a quarter of 
a million college students who might not other- 


June 


wise have done so have studied some geog. 
raphy. 

When Headquarters USAF directed the Air 
University to prepare a generalized curriculum 
for AFROTC, one of the specific objectives 
stated that each graduate of the AFROTC 
program should “be acquainted with areas of 
knowledge which are especially pertinent to 
officers on duty in the USAF” among which 
was listed world political geography and its 
relation to air power. 

The planning group which developed the 
generalized curriculum drew up three objec- 
tives which clearly indicated a need to teach a 
course in global geography, which course we 
now teach in the freshman year. Under the 
specific objective already cited, this planning 
group also determined that world political 
geography and its relation to air power should 
be given considerable emphasis. As a conse- 
quence, a course titled Military Aspects of 
World Political Geography is offered to senior 
cadets. 

Textbook development proceeded from this 
initial planning with assistance of a committee 
selected by the president of the Association of 
American Geographers. Geographers have 
been closely connected throughout the exist- 
ence of our program with both textbook prep- 
aration and instruction. 

Among interesting projects presently under 
way for improving geography courses is one 
at Ohio State University involving use of pro- 
fessional geographers. From this project has 
grown a plan for initiating summer school 
courses for AFROTC instructors in geography 
and other courses. 


Jack Ricnarp VitmMow—The Climates of 
Europe According to the Thornthwaite 
Classification of Climate (1948) 
Unpublished data obtained in cooperation 

with the Blue Hill Meteorological Observatory, 
Milton, Massachusetts, is utilized in the prep- 
aration of a series of new climatic maps of 
Europe. Application of the Thornthwaite 
classification of climate (1948) allows a new 
insight into (1) the arrangement of moisture 
regions, (2) the distribution of the summer 
concentration of thermal efficiency, (3) the 
distribution of effective moisture, and (4) the 
distribution of average annual thermal effi- 
ciency. Comparisons of these climatic maps 
with the standard Koeppen maps are made. 
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SrepHEN S. VisHER—Aspects of Conservation 
in Indiana 

Indiana, a representative state, affords an 
appropriate area for which conservation prog- 
ress can be summarized. 

Indiana’s resources have been increasingly 
effectively used in numerous ways. Clearing 
was generally necessary before agriculture was 
practicable, but land with considerable slope 
should have been left wooded because soil 
erosion is rapid on cultivated slopes. About a 
third of Indiana formerly was too wet for suc- 
cessful agriculture. Drainage has greatly in- 
creased productivity. Recently, pulverized 
limestone has widely counteracted excessive 
soil acidity, and much mineral fertilizer has 
been added. Cultivation has greatly improved, 
crop rotation is practiced, and better adjust- 
ment of crops to soil has been made. Hybrid 
com, soybeans and tomatoes have conspic- 
uously increased crop returns. 

Mineral resources have been progressively 
used more adequately. Strip mining has wasted 
relatively little coal, but most stripped areas 
are left in a “ruined,” condition. Few of the 
spoil banks are wooded. The use of sand, 
gravel, and clay has greatly expanded and the 
crushed and building limestone industries have 
become notably important. Moreover, a new 
mineral resource, gypsum, has recently been 
found. 

Indiana largely wasted most of its formerly 
great forest resource and little of the present 
woodland is managed wisely. 

Many forms of wildlife have become extinct. 
Much ineffectual effort has been spent to re- 
coup the formerly rich resource of fish. 

With respect to outdoor recreational areas, 
Indiana has made much progress and now has 
numerous state parks and city parks, but fa- 
cilities have not been expanded as much as 
the demand for them. 

Thus the wiser use of resources—conserva- 
tion—has progressed significantly, although 
much remains to be done. 


Watrer H. Voskui.—United States Mineral 
Resources for the Future 


An intensive and comprehensively planned 
program of mineral exploration and discovery 
is the most important single factor in maintain- 
ing an adequate supply of available minerals. 

is program requires the services of a large 


staff of geologists and geophysicists adequately 
equipped with the essential instruments of ex- 
ploration. 

Exploration, even though it results in sub- 
stantial discoveries, will not be adequate with- 
out the aid of the miners, metallurgists, engi- 
neers, architects, and contributions from de- 
posits in foreign countries. 

Developments in mining—such as diamond 
drilling, block caving, and removal of over- 
burden—have contributed toward making ore 
deposits of low grade economically exploitable, 
thereby increasing the supply of metal that can 
be made available. 

Metallurgy is assuming an increasingly im- 
portant role in bringing low-grade ores or ores 
of high impurity into the realm of economic 
ores. Examples of such contributions by proc- 
ess metallurgy are the combined process of 
treating siliceous bauxite for the production of 
alumina, sintering iron ore fines preparatory 
to smelting, and separating and recovering 
rarer metals from complex ores. 

Mineral resources in foreign countries vary 
in their availability and accessibility to the 
United States. Growth of industrial produc- 
tion abroad will increase competition for min- 
eral materials among older and newly de- 
veloped industrial nations; also nations will 
tend to reserve for their own use minerals 
hitherto exported. Availability of foreign min- 
erals may be further limited or curtailed by 
adverse foreign exchange policies or by hostile 
intent. International agreements mutually ad- 
vantageous should be encouraged, particularly 
with nations geographically accessible. 


Paut P. Vouras—The Logical Status of the 
Island of Rhodes—A Case Study in Political 
Geography 


The purpose of this study was to determine 
from a geographic viewpoint what Rhodes’ 
logical status should be: (1) continued affilia- 
tion with Greece; (2) a return to Italian or 
Turkish rule: (3) conversion to an independent 
state. Under the treaty of Lausanne, Rhodes 
was transferred from Turkey to Italy. In 1947, 
sovereignty of the island was again shifted, this 
time to Greece. In both transfers the decisions 
of the statesmen were based on non-geographic 
factors. 

The economic development of Rhodes was 
directly or indirectly subsidized by each of the 
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governing nations. Unlike Italy and Greece, 
Turkey did not actively engage in the economic 
development of the Island. The former, how- 
ever, undertook measures to develop the is- 
land’s economy. Despite the limited progress 
made, the island still had to depend on Turkey 
to meet its food requirements. 

In the light of the circumstances permanent 
status of Rhodes presents an almost insoluble 
problem. An independent national existence 
could be maintained by Rhodes only by lower- 
ing its present standard of living. Italy is no 
longer interested in possessing Rhodes because 
the recent political developments in the Middle 
East have made the area less attractive as a 
colonial area for European powers. Neither 
Turkey nor Greece has the capacity to assist 
Rhodes in advancing its economic develop- 
ment. On the basis of social-cultural elements 
alone, the attachment of Rhodes to Greece 
would be logical. From the economic view- 
point, however, Rhodes apparently would fare 
best as a part of the Turkish mainland. 

If there is a solution to the problem, it would 
have to come from the Rhodians themselves. 


GuBert F. WurreE—U.S. Water Resources for 
the Future 


Projections of water supply and demand for 
the nation as a whole have value chiefly in 
setting the broad limits within which use of 
water resources may be expected to develop. 
The grounds for the Paley Commission and 
Commerce projections for 1950-75 are re- 
viewed, and their possible application to a 
longer period is appraised. 

More likely to be useful in forecasting short- 
age are regional projections which recognize 
areal differentiation of withdrawal and non- 
withdrawal uses and of consumptive and non- 
consumptive uses in relation to mean and 
minimum water surplus. Some measures of 
those relationships are proposed. 

Major factors affecting possible shifts in 
regional supply and demand are examined, and 
attention is given to the social limits to irriga- 
tion in arid zones, the physical limits to irriga- 
tion in humid zones, the effects of improved 
land management upon water supply, the im- 
provement of efficiency in nonconsumptive 
uses as related to demand elasticity and tech- 
nical innovation, and the prospects for change 
in physical supply. 
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ALFRED J. WRIGHT AND HENry L. HuNKER—The 
Northwest Territory, 170 Years After 


The identity of the Old Northwest Territory 
persists as the East-North-Central census 4j. 
vision. It became the nation’s first corn and 
wheat belt a century and a half ago as a result 
of the fame of its soil and terrain, its free o 
cheap lands, and its relative accessibility to the 
older seaboard states. No comparable area of 
the nation was settled as rapidly, then or since. 

It remains an important agricultural area to- 
day but the economy is dominated by manufac. 
turing. Its accessibility has increased as the 
Ohio River, Great Lakes, and overland routes 
have become vastly more important. The five 
states—Ohio, Michigan, Indiana, Illinois, and 
Wisconsin—lead the nation with almost 32 
percent of all manufacturing by net value. 

After a depression, the Second World War, 
and a postwar period of unparalleled industrial 
activity, these states remain leaders as a census 
division. Only Ohio, smallest in area of the five 
and 35th among all states, displays industrial 
vitality so far above the national average as to 
raise its rank from fourth to second within the 
past seven years. Indiana and Michigan are 
the other Territory states which have managed 
to keep pace with the nation’s industrial growth. 

The fact that Ohio exhibits a dynamic growth 
not common to the other four states suggests 
the need for a re-appraisal of industrial activity 
there. In addition to a survey of the changes 
in manufacturing activity and industrial locali- 
zation in Ohio during the past 15 years, we 
have evaluated the orthodox location factors 
as well as the less obvious but often more im- 
portant factors of linkage, industrial structure, 
recentralization, market characteristics, and 
the role of government as they have influenced 
industrial growth. 


Wa ter F. Woop anp Joan B. SNewL—The 
Dispersion of Geomorphic Data Around 
Measures of Central Tendency 


A voluminous amount of data was gathered 
from a random sample of over 200 USGS and 
AMS topographic maps of the United States. 
As a first step in the analysis of this informa- 
tion, means of several terrain factors were 
computed. 

The mean relief of a 5/16 square mile area 
is 240 feet and for a 160 square mile area It 
is 1,420 feet. A successive doubling of areas 
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from the smallest of the limits to the largest 
produces means of relief which fall into a 
reguar progression. This permits the con- 
struction of a nomograph for determining the 
mean relief of areas of any size lying between 
5/16 and 160 square miles. 

Other information of interest computed from 
these data includes an estimate of about 2,300 
feet for the average elevation of the United 
States. A 20-foot contour is crossed on the 
average of every 290 feet of random traverse. 
On a similar traverse, 3 ridges averaging 150 
feet above valleys would be encountered about 
every mile. Hilltops rising sufficiently above 
other land to be represented by a closed contour 
occur on the average of one every quarter 
square mile. 

The above mean values probably seem ex- 
treme, but modes and medians have values of 
a smaller magnitude. The strong skewness of 
geomorphic data indicated by the spacing be- 
tween the means and medians calls for a kind 
of analysis different from that used with normal 
distributions. 


Jorce ZanuR—T he Sdo Francisco Basin Project, 
Brazil 


The purpose of this study was to survey and 
analyze the basic resources and livelihood ac- 
tivities of the Middle Sao Francisco Basin, 
and to indicate the direction of desirable de- 
velopment potentialities in the agriculture, 
power, forest, and other natural as well as 
human resources of the region. 

The Sao Francisco, being 3,161 kilometers 
long, is the largest river system of the Brazilian 
Plateau. It is a multiple-purpose river with 
large hydroelectric power potentialities and an 
important cheap transportation system and 
water reservoir for a region where a regular 
and sufficient water supply is not available. 
Large portions of the area are semiarid. Graz- 
ing and farming are basic productive activities. 
Trade and transportation are important ac- 
tivities. Vegetable gathering and manufac- 
turing of the artisan type are secondary phases 
of the regional economy. Education is chiefly 
primary. Health and sanitation constitute se- 
rious problems. Credit and banking facilities 
are inadequate. The taxation system limits 
the development of the region. Public works 
carried on are few and uncoordinated. 

It was recommended that a Sao Francisco 


Valley Authority be formulated to coordinate 
plans for integrating various problems of land, 
water, and people. As a result the Sao Fran- 
cisco Hydroelectric Company was established 
in 1945 to make available industrial hydro- 
electric power. The first plants, inaugurated 
in January 1955, are valued at some 29 million 
dollars. 

The Sao Francisco Valley Authority was cre- 
ated in 1948 with a nine-point program of de- 
velopment to be accomplished within a period 
of twenty years. The points are: (1) general 
studies and surveys, (2) river control, (3) 
power, (4) transportation, (5) irrigation and 
drainage, (6) health, (7) cultural develop- 
ment, (8) production development, and (9) 
industrial development. 


Witsur ZeLinsky—A New Approach to the 
Study of Changes in the Distribution of 
Manufacturing in the United States, 1939-47 


After grouping all counties into 459 State 
Economic Areas, classified as metropolitan or 
non-metropolitan and industrial or sub-indus- 
trial, a system of six industrial and nine sub- 
industrial regions is derived. Distributional 
shifts among the regions and SEA’s are meas- 
ured by applying five indices, each of which 
gauges change in fraction of national total 
reported for unit area for: (1) value added 
by manufacture (V factor); (2) value added 
by manufacture, allowing for change in total 
population (V:P factor); (3) production work- 
ers (E factor); (4) production workers, allow- 
ing for change in total population ( E:P factor); 
(5) value added, allowing for change in num- 
ber of production workers (V:E factor). 

The general tendencies recorded in earlier 
studies appear—‘“decentralization” to non- 
metropolitan and sub-industrial areas—but 
striking differences emerge among spatial pat- 
terns for various indices, and individual SEA’S 
rarely behave consistently in terms of all in- 
dices. The sharpest regional differences appear 
for E and E:P and for V:E factors: strong 
gains for Midwest and substantial losses for 
New England, Middle Atlantic, and South- 
eastern industrial regions as measured by the 
former, and the inverse pattern as measured 
by the latter. In terms of V and V:P factors, 
greatest gains are recorded for the Southern 
regions and western Midwest. Adding the 
population factor to formulae radically trans- 
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forms status of many regions, reducing Pacific 
states and Florida to strongly negative status, 
cancelling most of apparent increases in Texas 
and Gulf Coast industrial centers, and convert- 
ing the New York City area from negative to 
strongly positive. 


LeonarD ZoBLER—Comparisons of Regional 
Differences by the Use of Variance Analysis 


The F test of significance, through the meth- 
ods of the analysis of variance, is used to build 
regions by ascertaining whether there is an as- 
sociation between an areal construct and the 
distribution of selected characteristics. Vari- 
ance analysis is a measure of association based 
on a ratio of between regional and within re- 
gional variations. 

The problem was to decide with which one 
of three state groups to place West Virginia— 
Mid-Atlantic (N.J., N.Y., Pa.), South Atlantic 
(Md., Del., Va., N.C., S.C., Ga., Fla.), or East 
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South Central (Ky., Tenn., Ala., Miss.). The 
data employed were the ratios between the 
number of workers in manufacturing and ip 
the primary industries. F tests were run on 
the three regional constructs resulting from 
the shifting of West Virginia among the state 
groups. 

The results showed significant regional dif. 
ferentials at the .001 level of probability when 
West Virginia was placed in the East South 
Central and South Atlantic state groups; sig. 
nificant differentials were shown for the Mid- 
Atlantic states at the .05 level. Because the 
same number of degrees of freedom was in- 
volved in all the tests the F values may be 
used to rate the regional constructs with respect 
to their degree of association with the areal 
distribution of the labor force. 

The tests may be interpreted to mean that 
the highest degree of regional differentials in 
the labor force is obtained when West Virginia 
is included with the East South Central States. 
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Regional geography is the heart of geography—so 
they say. Statements to this effect, made during the 
past 40 years, have been repeated and apparently ac- 
cepted by many American geographers. To establish 
the validity of the idea the bare statement from prev- 
jous authority has been repeated, but beyond that little 
progress seems to have been made in proving that re- 
gional geography really is the heart of the subject. 

The chapter on the regional concept and the regional 
method by Whittlesey’s committee in American Ge- 
ography: Inventory and Prospect’ is a contribution on 
various theoretical aspects of regions. Following this, 
a flock of recent books on American regions has given 
evidence that regional geography in some form or other 
is still alive and engaging the attention of authors and 
readers. These books provide the occasion for another 
critical look at the subject. 

Probably regional geography has been hindered by 
an old pair of definitions contrasting systematic and re- 
gional geography. According to this couplet, syste- 
matic geography deals with something about every 
part of the world, and regional geography deals with 
everything about some part of the world. Under this 
limitation, regional geography could not be systematic, 
and systematic geography could not be regional. 

Luckily for geography, both regional and systematic 
geography have gone on their way without strict ob- 
servance of the definition, although there have been 
qualms of conscience, particularly in regional geog- 
raphy, for covering less than everything in an area. 

Actually most regional geography has been syste- 
matic for a long time—not attempting to include every- 
thing about an area but selecting analytically certain 
phenomena for discussion. 

An old form of geographic data, the compendium of 
information about areas, compiled for reference, con- 
tinues to be popular and useful and to attempt to in- 
clude everything about areas that anyone might want 
to know. But this is only the raw material of regional 
geography, not the finished product. 

A more intellectual literary product is the compages, 
explicitly designed as the most comprehensive form of 
regional geography to include everything about human 
occupance in an area, defined by Whittlesey in Ameri- 
can Geography: Inventory and Prospect,2 and exempli- 
fied by him in his address on “Southern Rhodesia— 
An African Compage.”3 

The compages is the least systematic and the most 
highly recommended regional form in Whittlesey’s 
chapter, though other forms and modes of approach 
are included there also—or at least hinted at—and 
are worthy of further consideration in an attempt to 





'D. Whittlesey, “The Regional Concept and the Regional 
Method,” in P. E. James and C. F. Jones, editors, American 
Geography: Inventory and Prospect (Syracuse: Syracuse Uni- 
versity Press, 1954), pp. 19-68. 

2 Ibid. 


* Annals, Association of American Geographers, Vol. XLVI 
(1956), pp. 1-97. 
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scan the present state of regional geography and to see 
where it is going. The recent regional books indicate 
some of the lines of travel and stations along the way. 

Look first at the simplest and clearest case, The 
Agricultural Regions of the United States, by Ladd 
Haystead and Gilbert C. Fite.4 The title indicates the 
basis on which criteria have been selected. The pur- 
pose has been to identify and characterize uniform re- 
gions based on a single feature or a group of features 
distinguishing types of agriculture. 

The authors are not geographers, but they know how 
to write and know about agriculture both as practi- 
tioners and as theorists, and they are familiar with 
common-sense tools of agricultural geography and eco- 
nomics. Interesting anecdotes from personal experi- 
ence are interspersed with generalized statistical data 
on acreages, tonnages, and percentages. 

The regional divisions are not products of rigorous 
research and are not rigorously treated. They are 
groups of states approximating areas of agricultural 
uniformity in an elementary way and serving well 
enough as a basis for generalizations in easy, popular 
reading. 

That the authors are not over-impressed by the im- 
portance of their boundaries is indicated by the fact 
that in several cases border states are included in both 
of the adjacent regions and are discussed first as be- 
longing in one region and then as belonging in another, 
emphasizing the different aspects relevant to each 
region. 

As a matter of fact, in one case, “The Southwest,” 
all the component states are assigned to other regions 
also: Texas and Oklahoma to “The Western Prairies 
and High Plains,” Texas also to “The Deep South,” 
and New Mexico to “The Rocky Mountain States.” 
There seems to be no basic objection to such overlap 
so long as the easy-going perspective of the discussion 
is preserved. 

Only rarely is there a loss of this perspective when 
some feature of a border state is discussed as a variant 
within a region merely because the state boundary in- 
cludes it, instead of leaving it for discussion with the 
adjacent region. For example, the chapter on “The 
North North-Central Region: Dairyland” includes the 
corn-hog economy of southwestern Minnesota and the 
wheat and flax of northwestern Minnesota as well as 
the body of dairyland relevant to the regional 
discussion. 

On the whole the book seems to fulfill its expressed 
purpose of being not a product or tool of geographic 
research but “a concise guide” for would-be farmers: 
“where to farm or ranch, what to grow, how to apply 
the newest methods and equipment.” 

The other books all deal with parts of the United 
States, not with the whole. All go further toward 





* Ladd Haystead and G. C. Fite, The Agricultural Regions of 
the United States (Norman, Oklahoma: University of Okla- 
homa Press, 1955). xx and 288 pp. Maps, illustrations, bib- 
liography, index. 6 x 9. $4.00. 
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comprehensive coverage instead of confining attention 
to only a few selected criteria. Three of them are the 
work of many geographers put together by one or two 
editors. 

One of these, edited by John H. Garland, covers the 
North American Midwest in 16 chapters written by 
15 contributors.5 This book has a coherence that is 
remarkable in a volume thus compiled and shows 
indications of a consistent viewpoint held by the editor 
and impressed on the book through hard work and 
determination. 

The viewpoint is indeed to be classed as belonging 
to modern “regional geography.” The book is com- 
posed in full view of the best recommended regional 
theory in American Geography: Inventory and Pros- 
pect. The editor says in his preface: 

“The Midwest is considered a total region or com- 
pages within a hierarchy of regions of ascending and 
descending magnitude. . . . The Midwest is defi- 
nitely a nodal region with a clearly defined struc- 
ture. It consists of an inner zone of several diverse 
regions, in one of which is imbedded the second 
largest metropolitan core in the country, surrounded 
by a periphery of several diverse regions in which 
lies the indistinctly defined regional boundary. .. . 
Little attention is paid to regionality or sectionalism. 
.. . The term [regional?] is utilized strictly in a ge- 
ographic sense to indicate the associations and inter- 
relations of human, cultural, and natural environ- 
mental conditions within an integrated earth area. 
... the total region, a compages, consists first of all 
of an earth area, including the fourth dimension 
[time?], within which lives a population whose im- 
pact upon the natural environment produces the 
culture. The presentation and interpretation of 
these interrelated elements of the region and the 
interregional connections, qualities of site and situa- 
tion, are the geographic factors.” 

Though called by the editor “a nodal region” the 
Midwest is treated prevailingly and consistently in 
the text under the concept of regional uniformity based 
on selected criteria. This underlies broad generaliza- 
tions for the whole region and more detailed generaliza- 
tions for ten constituent subregions, each representing 
certain aspects of local diversity within the big region. 

The Midwest is taken to include approximately the 
areas called in Haystead and Fite’s book: “The Corn- 
Soy Belt,” “The North North-Central Region: Dairy- 
land,” and adjacent parts of “The Middle South” and 
“The Western Prairies and High Plains.” 

The region and its subregions are clearly shown on 
maps with suitable boundaries independent of irrele- 
vant state lines. This does not mean that the states 
are ignored; they are included in discussion when they 
seem relevant as organized units or useful as statistical 
units. Four of the subregions are described con- 
vincingly as “the heart of the region” and the other 
six as “the Midwestern periphery,” thus satisfactorily 
providing a zone of transition in place of a sharp 
boundary between the Midwest and adjacent regions. 


® John H. Garland, editor, The North American Midwest: A 
Regional Geography (New York: John Wiley and Sons, 1955). 
x and 252 pp. Maps, illustrations, bibliography, index. 7% x 10. 
$8.00. 
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The over-all result shows the advantage of havin 
15 contributors who are not only familiar with the 
areas of which they speak by having lived and studied 
there, but who also are familiar with modern regional 
geography and the viewpoint of the editor. The book 
is more coherent, informative, and interesting than a 
reader who has lived his life in the Midwest might 
expect. 

California and the Southwest, edited by Clifford \, 
Zierer,6 with 34 chapters written by 32 contributors, 
belongs in the same regional series as The North 
American Midwest and has been issued by the same 
publishers. It is similar in appearance and has similarly 
been edited and written by American geographers and 
is described as a “regional geography.” 

Beyond this superficial similarity it is interesting to 
discover that this is a different book with a different 
personality. In the first place there is a greater variety 
of contributors, a majority of them apparently not ge- 
ographers, and in the second place the editor has had 
a different viewpoint and a different policy. Instead of 
working to bring the separate contributions into con- 
sistent form within an over-all plan covering the book, 
the editor has allowed each contributor to tell his own 
story in his own way. There are some advantages in 
this policy: writers are free to do their best, and the 
book contains a great variety of contributions along 
different lines. 

Variety of viewpoint and mode of presentation is 
accentuated by the fact that each chapter deals with 
a different topic as it appears in the whole region 
covered by the book. Or at least 30 of the 34 chapters 
deal with separate topics for the whole region, and 
the other four chapters are: an introduction to the 
whole region, two chapters about landforms in two 
parts of the region, and one chapter entitled “Radio 
and Television in Los Angeles.” 

Most of the chapters are on familiar standard topics 
in a familiar order. First come “Physical Characteristics 
of the Region” in 8 chapters, taking up the elements of 
the natural environment in conventional sequence. 
Then “Cultural Characteristics of the Region” in 25 
chapters grouped under 6 headings: (A) Indian oc- 
cupance and early white settlement, (B) agricultural 
activities, (C ) other kinds of resource use, (D) manu- 
facturing industries, (E) transportation and trade, and 
(F) population patterns and political relationships. 

Since each chapter covers the whole area and each 
author has used whatever areal subdivisions he sees 
fit to present his topic, there are various sorts of sub- 
regions in different chapters. This reduces the chance 
of coordinating and synthesizing the facts and ideas 
from chapter to chapter. But in view of the sharp dis- 
tinction between chapters on the basic of topics, ¢o- 
ordination is a minor consideration in any case. 

The areal subdivisions most commonly used are the 
4 states covered by the book: California, Nevada, 
Utah, and Arizona. As subregions these states are 
more suitable for some topics and less suitable for 
others, but in all cases they are convenient statistical 
units, and, to the extent that they are used, they serve 
to allow some comparability between chapters. 





~ Clifford M. Zierer, editor, California and the Southwest 
(New York: John Wiley and Sons, 1956). x and 376 pp. Maps, 
illustrations, references, index. 7% x 10. $11.25. 
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As for the regional unity of the whole area of the 4 
states together, this is fairly clear for some topics and 
not so for others. In some respects the boundaries of 
the area seem to correspond approximately with valid 
limits of a region of common interests. In other re- 
spects the boundaries seem purely arbitrary in separat- 
ing the area from other parts of the United States or 
from the country as a whole. 

Obviously the prevailing regional idea in the book 
is that of uniformity or homogeneity within the area 
and difference from adjacent areas, even though some 
of the topics do not lend themselves to such treatment 
or at least are not so treated. 

The main contribution of the book is not as a demon- 
stration of regionality of any sort, but as a source of 
authoritative information on many topics in one area 
of the United States by specialists who are also in- 
habitants of the area, 28 of them living in California. 

The Pacific Northwest, edited by Otis W. Freeman 
and Howard H. Martin,? with 27 chapters written by 
30 contributors, is a third volume in the same regional 
series, issued by the same publishers and edited and 
written by another team of American geographers. This 
was in fact the first of the series, published in 1942 and 
appearing now in its second edition. It has been 
brought up to date, but the form and spirit are un- 
changed. 

It should be considered the pioneer volume in having 
a form of organization like that of California and the 
Southwest. Each chapter covers a different topic for 
the whole area in the familiar order, beginning with 
introductory and historical chapters, then physical en- 
vironment, natural resources, agriculture, industry and 
commerce, and urban development. 

Among the contributors there is a majority of geog- 
raphers, but other disciplines are well represented, and 
editorial policy has allowed a wide variety of treatment 
for a wide variety of topics. 

An early chapter suggests a “regional framework” of 
physiographic divisions and subdivisions, but these are 
not consistently applicable to many of the topics. In 
many places the subdivisions used are those of the 
three and a half states in the area: Washington, Oregon, 
Idaho, and western Montana, convenient as statistical 
units at least. 

In its subtitle the book is called “An Overall Ap- 
preciation” and is not referred to as a regional geogra- 
phy. The Pacific Northwest is introduced as a region 
having some degree of uniformity and coherence, but 
this idea is not stressed in the book. The introductory 
group of chapters, Part I, is headed “Changing Human 
Adjustments,” and ideas of the relations between hu- 
man life and natural environment are more prominent 
than any of the regional approaches defined in the 
regional chapter of American Geography: Inventory 
and Prospect. 

The book is a good compilation of topical essays 
for an important part of the United States. It comes 
near to being a comprehensive reference book for 
topics in this area. 


— 


"Otis W. Freeman and Howard H. Martin, editors, The 
Pacific Northwest: An Overall Appreciation (New York: John 
Wiley and Sons, 1942). xvi and 540 pp. Maps, illustrations, 
teferences, index. 6 x 9. 2nd edition, 1954. $8.50. 


Virginia at Mid-Century by Jean Gottmann® is very 
different. It is written by one man, a French geogra- 
pher, as the product of an original research project. It 
gives the impression of coming from a mature thinker 
applying his well-grounded ideas to a new subject, not 
from a technical expert speaking from previous aca- 
demic knowledge. 

The ideas and viewpoint stem from the classical 
French regional geography of Demangeon and his 
followers. But they are not limited to an established 
mode; they have developed further in the hands of a 
geographer who has worked on many subjects in 
America as well as in France. As a matter of fact 
the ideas seem close to those expressed in American 
Geography: Inventory and Prospect. Indeed, Virginia 
at Mid-Century seems to exemplify the compages of 
Whittlesey’s regional chapter even better than’ Whit- 
tlesey’s own exemplification in “Southern Rhodesia.” 

This is not to say that Gottmann’s viewpoint is 
American. Rather than that it suggests a different and 
more tenable interpretation: that Whittlesey’s ideas 
were rooted in French regional geography, that both he 
and Gottmann went on to further development of the 
same basic concept. A French approach seems ap- 
parent in both cases, even though Whittlesey’s objec- 
tive in “Southern Rhodesia” is purely exploratory, to 
find and describe things as they are, and Gottmann’s 
objective in “Virginia” is in addition remedial, to 
point out evils for purposes of reform. 

As in all the books previously discussed, regional 
uniformity is a primary concept in “Virginia” also. 
Within the state as a unit regional variety is recognized: 
first, eastern Virginia and western; then, within eastern 
Virginia, two major subdivisions (Tidewater and Pied- 
mont) containing 7 minor subdivisions; within western 
Virginia 4 major subdivisions (Blue Ridge, Valley, 
Allegheny, and southwestern triangle ) and several less 
definite minor subdivisions. Each of the subdivisions 
is described as having some sort of uniformity based 
on a cluster of criteria, natural and cultural. 

Then follow chapters on selected topics in “The Use 
of Resources,” each topic covering all of Virginia but 
put in relation to the regional subdivisions previously 
defined wherever fitting. 

Historical origins and the products of historical de- 
velopment are emphasized first and last. The view of 
culture is that of history, not of anthropology. The 
view of natural environment is that of possibilism, not 
of determinism. The problems of description are ap- 
proached with the systematic tools of statistics and 
cartography and the unsystematic tools of casual ob- 
servation and inquiry. The problems of explanation 
are approached with the humanistic tools of rational 
inference and intuitive judgment. Scientific analysis is 
less in evidence than artistic synthesis. 

The interpretation of Virginia as a unit takes ac- 
count not only of whatever elements of regional uni- 
formity there are but also of the conscious recognition 
of regionality in the minds and hearts of Virginians. 
All this seems consistent with Whittlesey’s concept of 
the compages. 





5 Jean Gottmann, Virginia at Mid-Century (New York: Henry 
Holt and Co., 1955). viii and 584 pp. Maps, illustrations, 
graphs, index. 6 x 9. $7.50. 
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So much for these new books in regional geography. 
Now where do we go from here? Beyond the compages 
there seems no place to go for the capable competent 
geographer who is not a genius. The work on a com- 
pages calls for the facility of an artist using whatever 
literary talents and simple geographical devices he may 
have and not for the method of a scientist with precise, 
objective analytical tools. The impossibility of going 
further in such regional geography by scientific method 
was pointed out effectively by Leighly years ago, 
when he commented disparagingly on “the vain dream 
of a science of regions.”® 

Whittlesey, Gottmann, Garland, and others have 
applied the concept of the compages to an apparently 
ultimate conclusion. Other talented geographers in the 
future may make similar applications, and some genius 
may even produce a compages-masterpiece of an ex- 
cellence previously unattained and thereafter extolled 
as a classic. But this can be only as a personal achieve- 
ment, not made by rules with which other geographers 
can then produce a flock of compages-masterpieces 
equal to the prototype or better. 

The way to progressively better achievement in 
regional geography seems not to be through the com- 
pages, a dead end in regional method, but along other 
lines indicated less enthusiastically if at all in the 
chapter in American Geography: Inventory and Pros- 
pect. 

In addition to the old deceptive definition separating 
regional from systematic geography there is another 
prevalent impression which may have become a hin- 
drance in the development of the subject. According 
to this idea regional geography is concerned funda- 
mentally with places or areas in themselves, an objec- 
tive areal entity serving as a medium in which other 
things exist, like the ether of old-fashioned physics, 
and is not concerned merely with other phenomena 
spatially related. 

Such a concept is properly accompanied by a static 
form of geography dealing with stationary blocks of 
area as a mosaic of contrasted uniform bits of space, 
rather than a dynamic form dealing with the spatial 
aspects of processes and movements of phenomena in 
an areal pattern of points and lines. 

A clear introductory statement along this line of 
thought is found in American Geography: Inventory 
and Prospect defining “the region as a device for select- 
ing and studying areal groupings of the complex 
phenomena found in the earth. .. . So defined a region 
is not an object, either self-determined or nature-given. 
It is an intellectual concept, an entity for the purposes 





*John Leighly, “Some Comments on Contemporary Geo- 
graphic Method,” Annals, Association of American Geographers, 
Vol. XXVII (1937), pp. 125-141. 
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of thought, created by the selection of certain features 
that are relevant to an areal interest or problem and 
by the disregard of all features that are considered tp 
be irrelevant.” 

Yet even here the new expression of theory does not 
erase older forms of thought in the accompanying elab. 
oration of regional types. The nearest approach to q 
dynamic type is the “nodal region,” and even this 
as named and defined, is a static substitute for more 
dynamic forms: a node as a small area of concentration 
in a large area of dispersion instead of a focal point in 
a process-pattern of lines and limits of movement. 

Abandonment of the idea of areas as objects filled 
with contents to be dealt with comprehensively carries 
with it abandonment of the hope to cover the world 
with a network of regions valid for all purposes and 
accepted by all geographers, except as an arbitrary 
filing system for miscellaneous data. Some may regret 
the failure to discover all-purpose regions embedded in 
nature as valid objective entities. But the facts of 
nature have long called for recognition. Now as a 
matter of fact, after dropping these old illusions, 
regional geography seems free and ready to go forward 
as never before, as a method of study equipped with 
newly sharpened tools of regional analysis and syn- 
thesis, including operational field research and cumula- 
tive analytical cartography. 

The trend is currently represented by Ullman’s 
“analysis of spatial interaction,”1° Garnsey’s “applica- 
tion of abstraction and isolation to regional analysis,”!! 
and Philbrick’s “nested hierarchy of functions and areas 
of organization.”12 Perhaps the discarded definition of 
geography as the science of space might be revived to 
cover new possibilities: geography as the science of 
regional process-patterns of dynamic spatial relations. 

Regional geography in one form or another seems 
to be still at the heart of geographic learning. But so 
is systematic geography. Even compages are some- 
what systematic, and other regional studies even more 
so. For twenty years or more a major trend of de- 
velopment has been along lines of selective systematic 
regional geography, increasingly concerned with dy- 
namic processes of human occupance in their spatial 
relations. 

Rosert S. PLATT 
University of Chicago 





10 Edward L. Ullman, “Human Geography and Area Re- 
search,” Annals, Association of American Geographers, Vol. 
XLII (1953), pp. 54-66. 

11 Morris E. Garnsey, “The Dimensions of Regional Science,” 
Papers and Proceedings of the Regional Science Association, 
Vol. II (1956), pp- 27-39. 

12 Allen K. Philbrick, “Principles of Areal Functional Or- 
ganization in Regional Human Geography,” Economic Geog- 
raphy, Vol. XXXIII (1957). 
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In 1955 a distinguished group of American and 
foreign scholars from many disciplines met together 
at Princeton University in quiet and comfortable sur- 
roundings under the auspices of the Wenner-Gren 
Foundation to exchange information and opinion con- 
cerning man’s role in changing the face of the earth. 
What emerged from the exchange is presented in a 
massive volume, rich in rewarding incongruities of 
training and tradition, which embodies the background 
papers and discussions of this Symposium.* 

The book arrives at no doctrinal position. Its 
strongest and most moving arguments, eloquently 
pleaded and almost unanimously seconded, are for an 
awareness and tolerance of human differences. The 
Symposium theme itself, of course, implies an assent to 
the general proposition that man has indeed played a 
role in changing the earth, but even here one senses 
that the sympathies of the group are divided—dom- 
inant man may be seen both as conqueror and as 
despoiler of nature. 

The discussions, rich in ideas, do not get at the one 
great idea of Man in Nature. This is not to say that 
the Symposium fails, for it effectively states the issues 
and commits itself to the proposition that there is a 
substantial relation between man and his cultures on 
the one hand, and the state and processes of the habitat 
on the other. However, it proposes no fundamentally 
new ways of seeing mankind in its habitat that might 
help reconcile our scientific and technological capa- 
bilities with human aspirations and values. 

The separation of science from philosophy is late 
and lamentable. We suffer today from a dichotomous 
approach to the means and ends of action because we 
have no satisfactory unifying concepts in our science 
to relate our technological abilities, growing out of 
science, to the ethical and moral precepts which we 
have accepted largely as an undivided patrimony from 
an older time. We yearn for a “scientific” social science, 
and suppose that by arriving at more efficient mecha- 
nistic concepts of society we may achieve manipulation 
and control, which we mistake for mastery over nature. 
We sense, nevertheless, that this kind of “progress” 
puts our liberty in peril. This is the ostensible dilemma 
of “Brave New World” and “1984” and Zamiatin’s 
“We,” but I do not think it is a real dilemma, for we 
need not be forced to this choice. 

The answer does not lie in developing our techniques 
to manipulate society or somehow to outwit ourselves. 
The humane and human goal cannot be to protect 
nature from man, but must be, as it ever has been, to 
protect man from nature (and technology is only nature 
brought indoors). We need to know how to achieve 
our purposes, not how to renounce them. 

We are endowed with intelligence; our problem is 
how to use it. The function of science and of all 
knowledge would seem ultimately to be the clarifica- 
tion of choices among which intelligence may operate. 


— 


* William L. Thomas, Jr., editor, with the collaboration of 
Carl O. Sauer, Marston Bates, and Lewis Mumford, Man’s Role 
mn Changing the Face of the Earth (Chicago: University of 
Chicago Press. 1956). xxxviii and 1,193 pp. 6% x 9%. Maps, 
Photographs, tables, bibliographies, and index. $12.50. 
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Intelligent choice is a function of the relation between 
desired results and anticipated results of action, and 
our anticipation of results rests upon knowledge. The 
knowledge we possess is often sufficient in retrospect 
to explain our mistakes, but we cannot yet use it ef- 
fectively to foresee the results of our choices. 

Our powers are precious only as instruments of our 
purposes on the physical and living earth. The con- 
sequences of our acts should reflect the consequences 
of our ethical premises and not be left unconsidered 
until they suddenly rise to astound and dismay us. 
What we believe in and aspire to, and what we know 
or can infer, should illuminate our choices so that ac- 
tion serves not merely our cleverness but our greatness. 
We are starved for moral imperatives; we think only 
in terms of what can be done, not what should be done. 
This is a fault of our philosophies. 

It has been urged enough that we need a synthesis 
of all our knowledge, but a synthesis not a compendium; 
a way to think and not a tabulation. We can have such 
a synthesis only if we make it a kind of philosophy, a 
way of measuring and relating things in terms of some 
common premises to which we commit ourselves. 

Man’s intervention in the totality of nature has grown 
so in scope that it is no longer possible to take the 
natural order as “given” and to preoccupy ourselves 
exclusively with our changing relations with the super- 
natural, as was the custom of our forebears. We are 
too involved in the material world and too much 
concerned with its metamorphoses to disregard its 
meanings. 

The Princeton Symposium musters ample evidence 
to show that our acts have consequences here in this 
world that may be of the greatest moment to us. We 
know that the mark of man on earth is the product of 
“the appropriation of habitat by habit,” and that this 
mark—what the geographer calls the “cultural land- 
scape’—is produced by the deflection or modification 
of physical and biological processes by man. We know 
further that the intervention of man in these processes, 
and the effects of that intervention, differ from place to 
place as human habit differs. We also know a good 
deal about the natural processes themselves apart from 
man. What is lacking is a way of bringing all this 
knowledge into a meaningful order and agreeing on a 
procedure for making judgments of value based thereon. 

Man’s intervention in nature can be demonstrated, 
but it cannot yet be well studied. Man is a mechanical 
agent, a powerful but portable motor; he moves things. 
It seems to follow that he might be studied in this 
aspect, among others, using the scale, terms, and tech- 
niques employed in the study of other things with 
mechanical properties. Above all we might integrate 
the activity of man and, even more than man himself, 
machines, into the physical processes we study. 

The mechanical capabilities of men and their ma- 
chines are mostly known, but the manner, rate, and 
meaning of their interaction with natural processes are 
only guessed at. We need a wider ecology that will 
deal with the total function of human action in the 
habitat as it varies in time, space, and kind. 

Man cannot be taken as uniform. His great diver- 
sity is manifest in the variety of modified habitats he 
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has made. We know something, but not enough, of 
human variation. It exhibits certain regularities and 
inner consistencies which we subsume under our con- 
cepts of culture and society and economy and state. 
The map of the total human habitat is mostly marked 
off into recognizable units—landscapes that reflect in 
their physical features the consistent and long-endur- 
ing practice of human groups. The surest “regions” 
are the major and minor units of cultural and societal 
distribution. 

The perception of environment and its possibilities 
is distinctive in each culture, and each society em- 
bodies a distinct mode of relating individual men to 
one another and to their material environment. The 
interaction of men with nature is overwhelmingly 
random and individual; yet, the scope of man’s activity 
is contained within the narrow limits of the known and 
the permitted, and these are given by culture and 
society. Although we cannot predict, on the basis of 
our knowledge of cultures and societies, what a man 
will do in a given situation, we may well be able to 
predict what he will not do, and this can serve us well. 

The universe of human action is thrice bounded—by 
nature, by knowledge, and by choice. I map it as con- 
centric circles around ourselves. The far limit, scarcely 
discerned, is remote and absolute, the edge of the 
physically possible; techniques and custom set another 
line of human capabilities, which constantly is push- 
ing out to new diameters; and choice, the feasible, 
contains the region of our action. The diagram is dif- 
ferent for each human group, since capabilities and 
range of choice are varied. 

Large decisions firmly held let small decisions guide 
us. Through their institutions men make large instru- 
ments of action move in response to small but critical 
choices. One of the best developmental measures of 
societies is the degree to which they specialize their 
choices and generalize their responses to them. This 
same measure might serve as index to the ecological 
potency and self-destructive potential of any society. 

Ecology embraces habit. Human behavior is mostly 
that, and only thus can we study it. The institutions 
of a society are a key to its ecology, for they are 
embodiments of human habit and their nature and 
functions are discoverable. Their operation is more 
or less regular, orderly, and predictable, and the alter- 
natives that they offer for choice can be known. But 
we must know also of choice, where it operates, through 
whom, by what criteria. That is to say, we need an 
economics of a wider kind. 

Economics measures variations in the operation of 
institutions, which are the expression of small decisions 
within them. Such variations in institutional function 
occur in all societies as a result of small decisions. The 
net effect of many such choices on the operation of 
an institution—and on the ecological relations of a 
society—may be very great. 

For most societies we need to know more of the 
institutional pattern before we can talk about choices 
within it. We are ignorant as to the distribution and 
function of systems around the world, and we have 
yet no common denominators that might allow us to 
compare and analyze them in their spatial and eco- 
logical expressions. We understand too little of our di- 
mensions as an ecologic factor. We sense that time 
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has shrunk and space expanded for the Western World 
and choice is spread and specialized while ever-greater 
powers concentrate to do its bidding. The small de. 
cisions that our acts obey are made in ignorance of 
great effects. 

We split the economic atom long ago. The nuclear 
bond that held us close to habitat has yielded; the par. 
ticles of human energy and skill are freed for “jobs,” 
The discovery that we can apply human labor where 
and how we please to limited tasks, minutely organized, 
has made more difference than atoms ever will. We 
discovered “positive and negative charges” on human 
behavior—production and consumption—and we 
learned to separate them. We have infinitely more 
kinds of fundamental particles in man than in the atom 
nucleus—productive skills—and they are manageable, 

Producer-consumer, household and firm, once were 
one. This was the natural state, and man reaped as he 
sowed, dependent on nature and watchful of all her 
moods. Now we are dual. We think of consuming in 
terms of itself, and choices are made as if the only 
factors to be considered were those of the living stand- 
ard and the household budget. We think of production 
in terms of response to demand from consumers. Re- 
sponsibility is placed on the consumer to make the 
decisions that regulate action. But consumers tend to 
think only of themselves and their small microcosms, 

Small decisions add up. The total effect of consumer 
decisions, magnified by the generalized response of our 
whole technology, is tremendous. But each decision it- 
self is minute, and the feeling of responsibility for vast 
consequences is lacking. Our alteration of nature to 
its detriment can have great effect, but this effect will 
be measured out to the multitude of consumers again 
in small doses. Their indifference is well-founded. 
Catastrophic events will reach most of them only as 
minor annoyances and minute deprivations. 

What can preserve us? In our society we have to 
rely on the soundness, the ecological wisdom, of small 
decisions, the small decisions of consumers. These are 
the ecologically illiterate and heedless, and in fact they 
are all of us, the informed with the rest. Sufficient 
knowledge of the full consequences of each small act 
cannot be brought to bear on the occasion of each 
decision; it is out of scale. We use our knowledge to 
arrive at general premises from which certain con- 
clusions follow, and if we are wise, we try to act in 
accordance with those conclusions. This is the sub- 
stance of morality. 

Where reason may fail us, our morals protect us. 
Morality insists that we make all of our choices, even 
the smallest, as though each were the greatest and last 
and held in it our destiny. It informs us how to behave 
consistently with what we believe to be true. 

The truth that morality serves is ours to propose. It 
need not respond to a supernatural order nor to an 
absolute metaphysic. We need a morality that will 
instruct us to act wisely as natural beings, a guidance 
in our small decisions that reflects our greater under- 
standings. If we have not this way of making choices 
intelligently, we have none in our kind of society. 

I have reflected on the contents of this volume, re- 
porting and interpreting ideas, and here and there 
suggesting further lines of thought. Now let me 
write of the book itself and how to use it. 
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If I wished to read Man’s Role in Changing the 
Face of the Earth with fullest benefit, I should ap- 
proach it neither as an encyclopedia nor as a serial 
story. It is selective rather than exhaustive in topical 
coverage, and the articles are not always statements of 
expert consensus (¢.g., in Old World prehistory or the 
prognosis for mineral fields), and so it cannot be a 
real encyclopedia. On the other hand, to read it serially 
is to lose the thread of thought within it. 

I think perspective is best gained by reading first 
Carl Sauer on “The Agency of Man on Earth,” and 
then Paul Sears’s “The Process of Environmental 
Change by Man.” I recommend that Northrop’s paper, 
“Man’s Relation to the Earth in its Bearing on his Aes- 
thetic, Ethical, and Legal Values,” follow these, and 
then the summary remarks of Lewis Mumford on 
“Prospect.” All of these are full of major insights, and 
they orient the whole discussion. Sauer, Marston Bates, 
and Mumford were co-chairmen of the Symposium, 
presiding over sessions which are called respectively 
“Retrospect,” “Process,” and “Prospect,” terms by 
which their several ways of thought are well expressed. 
F. S. C. Northrop, a philosopher, relates the whole de- 
bate to wider questions. 

Next I should read the discussions. They are real 
exploration, free and creative. The reader will choose 
his favorite passages. I like parts where Frank Knight 
and his fellow economist Kenneth Boulding, the biol- 
ogists Fraser Darling, Edgar Anderson, and Marston 
Bates, the anthropologist Sol Tax, and the geographer 
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Pierre Gourou speak. They speak wisely, and say 
something new. 

There are fifty-two background papers. Some will 
be classics. I would read them at first with questions 
in mind in the context of thought the discussions create, 
and later return to reread them. Many of the articles 
are condensed statements of views and information 
that their authors have presented more fully elsewhere, 
but some are unique in their data and argument. We 
are likely to come back to this book more than once 
for the critical reasoning of Sir Charles Darwin’s “The 
Time Scale in Human Affairs”; the original ideas and 
observations in Edgar Anderson’s “Man as a Maker 
of New Plants and New Animal Communities”; the 
elegance of concept of Arthur Strahler’s “The Nature 
of Induced Erosion”; the well-documented synthesis 
of H. H. Bartlett’s “Fire, Primitive Agriculture, and 
Grazing in the Tropics”; the conceptual usefulness of 
Edward Ullman’s “The Role of Transportation and the 
Bases for Interaction”; the definitive scholarship of 
H. C. Darby’s “The Clearing of the Woodland in 
Europe’; the inspiration of Pierre Teilhard de Chardin’s 
“The Antiquity and World Expansion of Human Cul- 
ture”; and for other stimulating and valuable things 
it contains. The Symposium volume will be a useful 
reference, a rewarding book to browse in, and an in- 
centive to further research and reflection for a long 
time to come. 

Puitie L. WAGNER 
The University of Chicago 


SOME RECENT LITERATURE ON PORTS 


The recent appearance of two books dealing with 
specialized aspects of ports marks the continuation of 
a trend in recent years toward port analysis from an 
increasing number of viewpoints.’ World ports in the 
mid-twentieth century have evolved into inordinately 
complex affairs, although most of the elements asso- 
ciated with modern ports were present in the preceding 
century when the modern port first took shape. Neither 
the traditional, technical descriptions of port facilities, 
nor the general descriptions of ports as a whole, which 
collectively constituted most of the literature on ports 
until the end of the 1930’s, provided by themselves a 
reasonable full coverage of structure and function of 
the modern port. Each of these rather slender volumes, 
therefore, enhances our perspective on the nature of 
ports. 

The two volumes understandably differ markedly in 
viewpoint and treatment. Dr. Thoman, a geographer, 
discusses the free ports of northwest Europe and the 
foreign trade zones of the United States from a geo- 
graphic point of view in an attempt to measure and 
analyze the level of success achieved by the free port 
or foreign trade zone device at various ports. Dr. Fair, 

Richard $. Thoman, Free Ports and Foreign Trade Zones 
(Cambridge, Md.: Cornell Maritime Press. 1956). xii and 203 
4 — diagrams, illustrations, bibliography, index. 6 x 9. 

Marvin L. Fair, Port Administration in the United States 
(Cambridge, Md.: Cornell Maritime Press. 1956). xvi and 
217 pp. Diagrams, illustrations, appendices, index. 6 x 9. $6.00. 





an economist and transportation specialist, makes a 
heroic and fairly successful attempt to penetrate the 
morass of variation in port administration. The prob- 
lems and operational consequences of the administra- 
tive structures of port bodies in the United States are 
analyzed. In Thoman’s work, ports are treated in the 
context of diversified earth-space and resulting traffic 
flows; in Fair’s work, attention is fixed steadfastly on 
systematic aspects of port authority in a book which 
may properly be regarded as being in the fields of polit- 
ical science and political economy. 

Thoman concentrates much of his attention on the 
free ports of northwest Europe, where out-of-customs 
zones are confined to certain German and Scandina- 
vian ports. Whereas in Scandinavia the free-port dis- 
tricts of Stockholm, Malmé, Géteborg, and Copen- 
hagen were set up for purely economic reasons during 
the current century, the German free-port districts of 
Hamburg and the Bremen-Bremerhaven complex are 
associated additionally with a certain surviving free- 
city traditionalism stemming from pre-Bismark eco- 
nomic unification. Thoman concludes that even where 
the free port includes a large portion of the total port 
and handles a large volume of traffic, as in Hamburg, 
the free port does not function primarily in terms of its 
ostensible purpose; most incoming traffic by sea is not 
re-exported, but rather is imported eventually into the 
host country. Moreover, much of the attraction for the 
device seems to stem actually from the existence of 
excellent waterfront facilities in some of the customs 
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exclaves. None of the five American free-trade zones, 
the counterpart of the European free ports, have been 
outstandingly successful, and again, as in Europe, re- 
export is unimportant. 

Thoman’s successive study of various free ports leads 
him frequently to similar conclusions, and since sum- 
marizing conclusions are also included, some inevitable 
repetition results. Brief discussion is undertaken of 
Rotterdam, Antwerp, and London, where bonded ware- 
housing and other alternatives to free ports are used. 
This section, useful and interesting, might well have 
been expanded to include more comparative analysis 
of a traditional entrepét, such as London, with the free 
ports of Germany and Scandinavia. 

Fair is perhaps most enlightening when he summa- 
rizes the organizations, functions, and trends of port 
authorities in the United States. He suggests that most 
ports were administered by government departmental 
agencies until the present century, but now the inde- 
pendent port commission and, even more, the public 
corporation, compose the most widespread media 
through which ports are administered. The trend to- 
ward the greater use of the public corporation, a legal 
entity, unlike the port commission, is related to its 
greater flexibility in action in the development and ad- 
ministration of today’s increasingly complex port areas. 
Much of the book is not easy to read; basically it may 
more properly be construed as a reference volume for 
the minutiae of port administration. Yet, it deserves 
recognition as a competent first book on the general 
field of port administration in the United States. Ge- 
ographers may be guided accordingly, depending on 
the degree of their specialized interest in ports. 

In the United States in recent years a growing per- 
ceptiveness of the economic ramifications of port ac- 
tivity is arousing a greater interest in the competitive 
economic status of ports and in port development pro- 
grams. Concurrently, attitudes toward the modern 
American port have gradually been changing. Fair has 
sketched the evolution over the past century of the pub- 
lic concept of a port from that of a public way or route 
(nineteenth century) to that of a public utility, with 
the recent gradual emergence of a third concept, that 
of the port as a public utility business enterprise. Now 
it would seem that these subtle changes in thinking rel- 
ative to ports are both a result of the modern structural 
evolution of the port and a cause of administrative 
changes in port areas. These changes in turn have par- 
alleled and encouraged the broadening basis from 
which ports have been treated in the rapidly growing 
volume of American port literature. 

Profound stirrings, both physical and psychological, 
have touched American port areas since the end of 
World War II. Much of the furor raised in postwar 
development programs has been created by talk and 
blueprints, but at least realization has been achieved 
of the competitive need for sustained progress in the 
streamlining of cargo handling, and initiation of action 
has been widespread. Many ports are manfully strug- 
gling to rid themselves of areas of antiquated water- 
front facilities, constructed in the day when all goods 
not arriving at or leaving the dock by rail car moved 
by horse and wagon. Growing interest has centered 
on the contributions which ports make to the cities 
associated with them, and to the general regional econ- 
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omy of larger areas which they serve. Also the secular 
trend toward the consolidation of American import 
and export trade in fewer and fewer ports has grad. 
ually been halted and then reversed, presenting op- 
portunities for new ports and competitive problems for 
ports endeavoring to retain their positions. State and 
local governmental units have increasingly pushed port 
development in order to divert supposed economic 
benefits in their direction, and this trend has been aug- 
mented by the construction of new industries with im. 
port and export needs at many points along American 
coastlands. The prospects for increased importation, 
highlighted in the Paley Report and dramatized by the 
sudden scramble for overseas iron ore, have buoyed 
up sanguine predictions of future port activity. Neg. 
ative stimuli, including fear of loss of trade once the 
St. Lawrence Seaway is completed, have been present 
too. Other far-reaching factors with implication for 
port developments are the establishment of export de- 
partments in more American industries seeking to en- 
large foreign market channels on a large scale, and the 
expansion in postwar cargo liner routes and services 
looking for regular trade opportunities at an increasing 
number of American ports. 

The heightened sense of port rivalries and port po- 
tentialities and an increased feeling for the urgency of 
“selling the port” are, of course, reflected in a growing 
volume of purely promotional literature published by 
port authorities and trade associations. Port promo- 
tion is indirectly stimulating the writing of unpublished 
reports for various port groups, associations, and au- 
thorities. Typical are the increasing number of de- 
tailed “trouble-shooting” technical and traffic studies 
made for port bodies by engineering consulting firms. 
Designed to focus attention on remedial programs for 
both short- and long-range action, they quite frequently 
provide detailed, penetrating data on aspects of a port's 
physical equipment. When such reports encompass 
traffic studies, however, the results are usually far less 
happy; findings are overgeneralized and often er- 
roneous. Meanwhile, the pages of the port and ship- 
ping periodicals are more crowded than ever with “te- 
cent development” articles relative to various ports. 
Sandwiched in among articles of rampant bias are re- 
ports of refreshing detachment and scholarship. Prob- 
ably of most use to the geographer are scattered articles 
in World Ports and Marine News. 

In a different category are an increasing number of 
monographs, produced most frequently at educational 
institutions of seaboard states in which scholarly treat- 
ment is given to problems confronting the local ports. 
Examples are (1) John L. Hazard, Crisis in Coastal 
Shipping, Bureau of Business Research, University of 
Texas, Research Monograph No. 16, 1955, and (2) 
Henry A. Peck, Seaports in Maine; An Economic Study, 
University of Maine Studies, Second Series, No. 70, 
1955. Even in such studies, however, sympathy for 
local port problems may creep in; to wit, the amazing 
recommendation in Peck’s monograph that port dif- 
ferentials for rail export traffic should be equalized for 
all North Atlantic ports, thus giving Maine ports a 
better competitive chance to handle some of this ex- 
port traffic, and that ocean freight rates to the same 
Atlantic ports should be de-equalized, in order that 
due recognition be given shorter transatlantic distances 
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to and from Maine ports! The quickening interest in 
the economic relations of port functions to port cities 
and states is illustrated by (1) The Economic Impor- 
tance of Port-Linked Manufacturing Industries in the 
Baltimore Metropolitan Area, Maryland State Planning 
Commission, 1953, and (2) The Impact of Virginia 
Ports on the Economy of Virginia, University of Vir- 
ginia, Bureau of Population and Economic Research, 

Again of a different nature are the studies of the 
port of New York’s foreign trade routes, prepared by 
the Port Development Department of the Port of 
New York Authority. The Authority has been engaged 
in the most detailed statistical analyses to date of for- 
eign trade routes out of an American port. Meanwhile 
the latest editions of the Port Series, prepared jointly 
by the U.S. Board of Engineers for Rivers and Harbors, 
and the U.S. Maritime Administration, promise to pro- 
vide a continued excellent but purely factual reporting 
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on port physical facilities and commercial organiza- 
tions, and on the supporting transport and storage fa- 
cilities back of the waterfront. 

A large volume of specialized port material is being 
prepared in association with the forthcoming port dif- 
ferential hearings, in which the more northerly of the 
North Atlantic ports, with some of the northern trunk 
line railroads as allies, will make another attempt to 
eliminate the port differentials enjoyed by Philadelphia, 
Baltimore, and the Hampton Roads ports. Judging 
from unpublished but available briefs and exhibits pre- 
sented before the Interstate Commerce Commission in 
connection with recent hearings on coal, grain, and 
iron ore differentials, a sizeable volume of raw material 
soon may become available, which may provide some 
interesting insights into current traffic relationships 
with the several North Atlantic ports. 

DoNALD PATTON 
University of Maryland 
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